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Foreword 

The development of the now lemon half-box carton and the volume fill 
packing technique was initiated and carried through by the Ventura County 
Citrus Growers Committee and the senior author. During the course of this 
investigation the Committee has been reorganized on an industry-wide basis 
and now has as its members Sunkist Growers, Incorporated, the Mutual Orange 
Distributors, and The American Fruit Growers, Incorporated. The Interna- 
tional Paper Company initiated and carried through the essential work on 
corrugated paper box board material and box design. The packing houses by 
undertaking shipments made the contribution that was of primary importance 
and in this connection specific mention must be made of the first shipments 
to the eastern United States by the Ventura Pacific Lemon Company, Mr. Carl 
Samuelson, manager, Many others, of course, both organizations and individ- 


uals, far too many to mention, made important and essential contributions. 
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ECONOMIC FACTORS IN PACKING AND MARKETING LEMONS 
IN CARTONS VERSUS STANDARD WOODEN BOXES 


Roy Je“Sinitte’ and Jot Tinley’/ 


Reasons for Study 


Early in 1953, a special Citrus Industry Committee on Fungistatic Con- 
trols was organized to consider and investigate some of the technical and 
economic problems arising out of the widespread use of corrugated paper con- 
tainers (known colloquially as cartons and so referred to in this report) in 
the shipment of citrus fruit. This Committee requested the Department of 
Agricultural Economics, University of California, to undertake a study of 
the economic factors involved in the use of the carton in comparison with 
the standard wooden box (referred to as the standard box in this report) in 
the marketing of lemons, 

Although some citrus fruit was shipped experimentally in cartons from 
California as early as 1951, it was not until the latter part of 1952 that 
any sizable volume of fruit, especially lemons, was packed in this new type 
of container, In that year it was estimated that between 15 and 20 per cent 
of all shipments of lemons out of the state were in cartons. In February, 

_ 1953, the volume had risen to about 70 per cent. and by May to an excess of 

80 per cent. In view of this phenomenal expansion over a period of less than 
a year, it is not improbable that by the end of the 1952-53 season the per- 
centage of lemons shipped in cartons will be even higher Revolutionary 
new techniques in handling lemons in packing houses appear to have accom= 
panied the introduction of this new container, Moreover, the carton for 


lemons appears to have received widespread acceptance by the trade, 
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1/ Associate Professor of Agricultural Economics, Associate Agricultural 
Economist in the Experiment Station and on the Giannini Foundation, Los 
Angeles, California, 


2/ Professor of Agricultural Economics, Agricultural Economist in the 
Experiment Station and on the Giannini Foundation, Davis, California, 


3/ The California citrus Season normally is treated as November 1 
through October 31 of any two successive years. Sometimes a season is re- 
ferred to by the second principal year only. 1952-53 is thus sometimes 
called 1953, 


L/ Although oranges have also been shipped in cartons, certain technical 
and marketing factors appear to have retarded the use of the carton for 
oranges. 
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These new developments may have a far-reaching effect upon producers, 
handlers, and consumers of lemons. Although the new techniques of packing 
are still in the transition or adoption stage, the special Citrus Industry 
Committee on Fungistatic Controls considered that it was important to evalu- 
ate, even ina preliminary way, the economic advantage and disadvantages 
arising from the substitution of the carton container for the standard box 


hitherto in use. 


Organization of Study and Report 


Field work on this study was undertaken in February, 1953. In order to 
provide the appropriate economic setting, an analysis was first made of some 
of the pertinent economic trends affecting the lemon industry of California. 
Primarily, of course, there was developed an analysis of the old versus the 
new techniques employed in houses in the physical handling of fruit. As 
opportunity was afforded some specific information was obtained on material, 
equipment and labor costs from several packing younen 2 Finally, an attempt 
was made to assess in somewhat general terms some of the possible economies 
or diseconomies in the wholesale and retail markets for lemons that have 
accompanied the handling of fruit in paper containers. 

It must be stressed at the outset that much of the data is preliminary 
in nature. No packing house has operated for a full fiscal year under the 
new methodse Only a few houses appear to have stabilized certain phases of 
their operations. Most houses are still modifying equipment, plant layout, 
and labor arrangements. Many smaller houses are still continuing to pack 
fruit in the standard box; others are trying out a half-size wooden box. It 
is not improbable that operating results will improve later in the year when 
jarger volumes of fruit are handled and when transitional difficulties have 
been corrected. 

In particular it must be stressed that tiere was no opportunity for a 
formal and detailed investigation of the situation in the wholesale and 
retail markets, 


— mmm mmm mee 


5/ Mr. George Ferguson of the California Citrus League assisted the 
authors in gathering information from packing houses. 
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Economic Trends in the Lemon Industry 
Acreage, Production and Utilization.--Virtually all the lemons produced 


in the United States are grown in California--in fact, in the southern one 
third of the state. Bearing acreage in lemons showed no perceptible trend 
between 192-25 and 1936-37, year-to-year fluctuations being between 0,000 
and 42,000 acres (sce Figure 1). From 1937-38, however, bearing acreage ex- 
panded repidly to reach a record high of 66,000 acres in 196-47, since when 
there has been an appreciable decline to just under 55,000 acres in 1950-51 
and 1951-52. Part of this decline has been more apparent than real, In 19)8 
and 1949, a state-wide tree count was conducted as a result of which revised 
and more accurate estimates of bearing and non-bearing acreage in citrus 
fruit were made. The tree count survey indicated that estimates of bearing 
acreage in previous years were probably too high. Although some of the 
apparent decline in bearing acreage in 1949-50 and 1950-51 represented 
merely an adjustment of data, other evidence available indicates that there 
has been, nevertheless, an appreciable decrease in bearing acreage in lemons 
since 196-7. 

One of the important factors supporting this conclusion is the decline 
in recent years in non-bearing acreage in lemons. Non-bearing acreage in- 
creased rapidly and steadily from 1,700 acres in 1927-28 to 18, 00 acres in 
1936~37, declined moderately to 11,600 acres by 192-3, but then fell off 
sharply to 2,300 acres in 197-8 (Table 1). Since then, non-bearing acreage 
in lemons has increased somewhat but in 1950-51 was still well under the 
levels attained during the immediate pre-World War II period. The decline in 
bearing acreage since 1939-0 indicates that sufficient .new groves are not 
being planted to replace old groves which have passed profitable commercial 
operation. In spite of the moderate upturn in non-bearing acreage in recent 
years, it is probable that some further decline in bearing acreage is in 
prospect during the next few years. 

Yields per acre of lemons tend to fluctuate rather widely from year to 
year. Nevertheless, between 192-25 and 1940-1 there was a distinct upward 
trend in average yields of lemons per acre (Figure 2). In 190-2 an all- 
time record yield of 318 packed box equivalents per acre was obtained. Since 
then, there has been a moderate downward trend in yield. It is probable that 
the apparent increase in yields per acre shown for 1949-50 and 1950-51 was 
due in part to the downward revision of bearing acreage as a result of the 
tree count. 





Mis 


€ 





otic sttodiduoe ot mi oe. neseaane hit mtg 218 sedate pedttal a on ht 
broad ofditqesorog on fowotle enonel mk epsoros gatieod .odete odd to brid 
00,0: ncowied pated acottansouLt weeyotetsey .SE-OCeL bas SSaiiSCL nasiitod 
“xo ognctos gattsed ,tovewod ,BE<TERL moxd .(f omg ld oo) eetos 000,S4 bas 
niw gone (T-OlOL mt ebyes 000¢89 Yo dyin brcoo: s doron od yLbiget hobmaq 
S208LLE “nt eotes 000,22 tebay debt ot emtlooh oidetootags as 99d asd ovoid 
S400 at .feot asdd Jsmersqqs oon qrood esd onkfoub cidd to dtad. .S8efeer bas 
bor tvet dofdw ‘to diveot s as botoubros caw dims oott obiweadete & .QURE bas 
BitsES nd ogsoyos yndYdod=iton bos geftsed ‘to ecdanites ote qyess omen bas 
sdbtsod to 2afsnites galt bodsotbat yovrse smioo sett ofl .obsa exow hori 
oF Yo omoe HavodtLA stfate oo¢ yfdedory ovew eneoy evokvetG at egtetos 
‘Posrocotqo's [2-C8CL bas OB-OUCL ni sgsoros grbtcod at embloeb tnoweqgs 
otodd dedd co¢sokbat ofdefiave consbive terido ,eteb To snomtesihs as yloton 
arfomel mi sgronor aiehesed fit gesotoed ofdetoorags 1s _evoloddteven ynoed end 
oSh-OhOL oomte 

stitfoob odd at nokeuLonoo eidd pmidtoqqve erodost Jnadxoquk Gdt to ond 
eft egsctes anttvssd=holl .smomel af opBomos prigesd-nom af etéey drsdet mE 
mi BoxO8 OGleSE : oF BSeTSOL WE soves OOF .£ moxt ylithsote bas ylbrqst bessoxs 
tto: Ifot nett dod €ulnSuleL ys ad408- 000,51 oF ylotersbom Bormiloob ,TE+OERL 
ensetos sriitsodeson ,nodd woafe s(£ ofdsT) Gil-fkel ai eetos ODES oF yviquene 
ond sobrur Lfow Pirte sew (2-O08CL ai dod tedwomoe porsemat ead enocttol nt 
at onkioob «AT skies Tt ceW BiwoW-owq steibemat odd yriwh Sontstts elevel 
gon ove wovors won. dnote lYive Jae eodaotbnt Od-QECL wonie ogsetos gabtsod 
Iekotonmos ofdsdtrerg bocesq oved dottiw covotg blo vorlgot ot “bodnsig gated 
foover mi oysotss Siiusdd-noo ni pantqu otetobom ond “Lo odige nl .foktedteqo 
mt et sgsotos gritsed nt ontfoeh sodiayi once tect cfidsdowg ef ¢E ,etsey 
ze ,ethoy wol dxod ond salbinb Fooqeord 

oF teoy apie ‘hoes nodes odpudouLY o¢ bood enantof ‘to oxos fteq eblol®. 
brewer donivesb © caw wrod TA-OlOL bas WS-WSCL noomted ~BeeLoddtovell .rssy 
Jffs oe Di-Olet ot .(S omg et) ets toq enomekl To ebfleiy ogsteve mf brow 
oont® .bonksédo eaw etss tog ednéfsvinrbo xod Beaoeq 8L€ te blefy broset omit 
#sdt ofdédotd 2t 21 vbfoty af boott Stswmrob ofsxebon 5 need ead otedd ,stone 
acw Teel bas O@-euel aod mwode dios soq shleiy mi sesotodt snotsqgs ond 
of to Hfusor s e8 ogsote8 gakteod Yo noktiver browsweb ont o¢ J4sq ot.oob 
atmos oott 

















BEARING 


= 













































































(e) 

1924-25 26-27 2829 30-31 32-33 34-35 36-37 38-39 40-41 42-43 44-45 46-47 48-49 50-51 52-53 
FIGURE |. ACREAGE PLANTED TO LEMONS. (1924-25 TO 1951-52) 
SOURCE: TABLE |. 
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1924-25 26-27 28-29 30-3! 32-33. «34-35 36-37 38-39 40-41 42-43 44-45 46-47 48-49 50-51 52-53 
FIGURE 2. YIELDS OF LEMONS PER BEARING ACRE. (1924-25 TO 1951-52) 
SOURCE: TABLE |. 








Table 1 


Acreage and production of lemons 
(standard box equivalent) 





Acreage (1000 acres Yield 
Non= per Production 
Year . bearing | (mil.boxes) 
acre 
192-25 41.3 77 128 543 
26—27 1.5 Zee 166 6.9 
27-28 41.0 eT 132 5h 
28-29 0.8 2.6 186 7.5 
1929-30 ho.s uel 151 6.1 
30-31 0.7 h.2 19h, 79 
31-32 41.0 5.1 188 Te? 
32-33 0.7 Ts? 165 6.7 
33-34 0.2 9.1 182 73 
1934-35 ho. 9.9 267 10.8 
35-36 0.6 16.1 192 78 
36-37 42.1 18.) 181 726 
37-38 5.4 16.2 205 9.3 
38-39 Ou 14.8 225 11.1 
1939-O 52.0 1.1 231 12.0 
40=)1 Shel 14.6 318 17.2 
1-2 55.7 13.6 210 33.7 
2-13 S761 11.6 261 14.9 
43-hh 60.1 8.4 183 11.0 
194-5 62.7 5.9 201 12.6 
5-6 65.5 380 221 1.5 
6=l7 66.6 263 207 13.8 
47-8 64.9 2.5 199 12.9 
48-9 64.7 3.7 155 10.0 
1949-50 58.2 hed 196 11.4 
51-52 Sh.3 Tat 236 12.8 
5 year averace 
Bese to Bb | ll.e 349 157 6.5 
29-30 to 33-3) 40.6 6.0 176 Tal 
34-35 to 38-39 43.6 15.1 21h 9.3 
39-O to W3-hh 55.8 12,5 21 13.44 
9 3.5 197 12.8 


Lh-hS to 8-9 6h. 


Source: Sunkist Growers, Inc. Statistical Information on the 
Citrus Fruit Industry, 1951 and Supplement, 1953. 
Table 9. 
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Three rather distinct trends are shown in lemon production between 192)- 
25 and 1951-52 (Figure 3). Up to 1936-37, production increased moderately, 
though irregularly, the increase in large measure being associated with in- 
creased yields per acre. Between 1936-37 and 190-1, production of lemons 
increased sharply to the all-time peak of 17,200,000 pack box equivalents in 
the latter year, the result of both increasing bearing acreage and higher 
yields per acre, Since 190-1, total production of lemons has tended to 
fluctuate rather violently from year to year, although the average level of 
production was distinctly higher than during the years prior to 1936-37. 
Noticeable, however, is a rather definite, though moderate, downward trend in 
annual output. This decline in recent years is due not only to the decline 
in acreage but also due to the increased age of groves and to cultural diffi- 


culties. 


Consumption of fresh lemons, as measured by shipments of fresh fruit, in- 
creased more or less steadily between 192-25 and 19-5 since when the vol- 
ume of consumption of fresh fruit has been moderately downward (Figure 3). 
The decline in 197-8 and 1948-49 appears to have been particularly sharp. 
Part of the decline in 1948-9 was probably due to the low production and 
poor quality of fruit in that year as a result of the severe freeze. It is 
not unlikely, however, that part of the drop can be ascribed to increasing 
competition from canned and frozen fruit juices of all kinds. Since 1948, 
the new juice products (canned Single strength lemon juice and frozen con- 
centrate for lemonade and lemonade mix) have become an important and bright 
spot in the lemon consumption picture. They have increased in sales rapidly 
and have offered a return to growers which while not equal to that of fresh 
fruit yet has been immeasureably better than that of other products. Pertin- 
ent details are shown in Tables 1 and 2 and in Figure 3, 

It is significant in this connection that during the 15-year period, 
192h-25 to 1938-39, about 80 per cent of all lemons produced annually was 
shipped in fresh form (Figure h). During the years 1939-0 to 1943-lh only 
67 per cent was so shipped. Only about 51 per cent of the record erop of 
1940-41 could be absorbed in the fresh fruit market. During the years 19)h- 
4S to 1948-h9 about 70 per cent of the crop was shipped fresh, but smaller 
proportions were so shipped in the years 19l9=50 and 1950-51. 


6/ It is not improbable that part at least of the smaller volume of 
fruit shipped fresh in recent years may be due to the restrictions imposed 
under the Lemon Marketing Agreement. 
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FIGURE 3. PRODUCTION, FRESH SHIPMENTS, AND NEW JUICE PRODUCT PURCHASES OF LEMONS. 
1924-25 TO 1951-52. (STANDARD BOX EQUIVALENT.) 
SOURCE : TABLE 2. 








Table 2 


Production and principal utilization of lemons 
(standard box equivalent) 


na 


New juice product 


Year Production Fresh shipments purchases 
(nil.boxes) | (ril.boxes)| (per_cent) | (nil. boxes)| (per cont 
1924-25 543 4.8 91 
25=26 Te3 5.8 719 
26=27 6.9 4.6 67 
27-28 | Seu L.9 91 
28-29 7.6 5.6 7h 
1929-30 6.1 5.6 oe 
30-31 79 5.7 72 
31-32 fer 5.3 69 
32-33 6.7 5.7 85 
33-3 he 6.2 85 
| 
193L-35 10.8 Fae 67 
35~36 1a Tol 95 no data no data 
36-37 726 6.5 85 
37-38 93 7.8 8h 
38-39 Lied. 18 70 
hO-l1 17.2 8.9 51 
41-2 12.47 7.9 67 
2-3 1.9 9.6 65 
43-hh 11,0 9.3 8h 
194b-L5 12.6 9.6 77 
5-16 14.5 9.1 63 
6-7 13.8 96h 68 
7-8 12.9 8.5 66 
8-h9 10.0 Tad 78 0.8 ej 
51-52 12.8 8. 65 2a 18 
5 year average 
2h=2 to 2 =29 6 05 5 ok 80 
29=30 to 33-34 Tel 567 81 
3h=35 to 38-39 9.3 Ha 3 80 
39-0 to h3—hh 13.4 8.8 67 
Uh-h5 to 48-9 12.8 8.9 70 





Source: Sunkist Growers, Inc. Statistical Information on the Citrus Fruit 
Industry, 1951 and Supplement, 1953. Tables 9 and 33. 
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FIGURE 4. PER CENT OF LEMONS SHIPPED FRESH (1924-25 TO195I-52) WITH 5 YEARS AVERAGES. 
SOURCE: TABLE 2. 





ty 
q _ % 
' 
. 
. 
an 
' b- 
’ 





10. 


These dowmward trends in the production and fresh utilization are of 
particular significance relative to packing house operations. Unless lemon 
packing houses are able to contract the size of their operations, something 
that is difficult to accomplish with fixed size of buildings and equipment, 
unit packing costs are likely to rise--quite apart from any increase in the 
prices of cost factors. A recent study made in the area served by the On- 
tario-Cucamonga Fruit Exchange indicated rather clearly that there is a 
direct inverse relation between volume of fruit handled and per cent of ca- 


pacity utilized and unit costs of packing fruit.l/ 


Bearing Acreage by Counties.--Some marked shifts have occurred in the 
last 15 years or so in the relative importance of counties in regard to bear- 
ing acreage in lemons. During the period 1920-1935, bearing acreage in lemons 
declined to a minor extent in Los Angeles, Orange and San Bernardino counties 
and to a relatively greater extent in Tulare and Riverside counties (Table 3). 
On the other hand, increases in acreage were registered for San Diego, Santa 
Barbara, and Ventura counties. The net effect for the state as a whole was 
an increase of bearing acreage from 38,200.acres in 1920 to 0,600 acres in 
1935. 

During the period 1935-6, bearing acreage just about tripled in Ventura 
and Santa Barbara counties. Gains of around 50 per cent were registered in 
San Bernardino and San Diego counties, of around 20 per cent in the Los 
Angeles and Orange counties, and of 10 per cent or less in Tulare and River- 
Side counties. Between 196 and 1951 bearing acreage declined in all the 
counties. The most severe decline (almost 0 per cent) occurred in Orange 
County. In two other counties (Tulare and San Diego) the decline was in 
excess of 20 per cent, in four counties (Los Angeles, Riverside, San Ber- 
nardino, and Santa Barbara), between 13 and 17 per cent, and in Ventura, 
only about 10 per cent. It should be stated again that part of the apparent 
decline in 199 and 1950 was probably associated with the readjustment of 


estimates following the tree count. 


-_- =: -—s— es we weereeweew ese we ewe we we wee eH 
ee ee ed 


7/ Tinley, J. M. and Parks, G. W, Consolidation of Citrus Packin 
Houses in the Ontario-Cucamonga Area. Berkeley, June 1953. (Giannini 
Foundation of Agricultural Economics, University of California. Mimeo- 
graphed Report No. 15)) 
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Los River- Santa All Total 
Tulare | Angeles | Orange side bernard hen Barbara | Ventura other state 
counties 
ie 


Table 3 
Bearing acreage of lemons in California 
by counties (1000 acres) 


1.5 6.5 5 ew 1.0 ae h.7 29 38-2 
Tak . 6.9 h.2 + hee Ley 5.5 1.4 1.6 
1.3 11. 6.8 5.h h.6 7 iv 5.6 1.2 0.7 
Lf 10.2 6.4 3.5 h.3 h.g9 2c7 6.3 1.0 ho. 6 
lsd 10.1 6.5 3.5 h.5 5.1 3.0 Teh “9 2.1 
Let 10.0 6.8 3.5 h.7 5.5 5.6 | 9,2 9 ho-l 
Le 10.5 Jal 3.5 ~~ he 6.0 he5 10.7 9 howl 
1.2 i432 Teh 3.6 5.2 6.5 h.8 11.5 “7 52.0 
1s2 11.5 7-5 3.6 5h 6.8 5.3 12.3 Pi 5.1 
1.2 4.7 7-3 3.6 5.6 6.9 5.8 12.9 26 55.7 
1.2 11.9 oe | 3.6 5.8 FO 6.3 13.6 6 57-1 
12 12.3 Fiz 3.7 6.1 7.3 6.9 15.2 5 60.1 
1.3 12.2 Teh 3.7 6.2 7-3 ay 16.5 ohh 62.7 
12 12.2 7.9 3.7 6.3 7-L 8.2 18.0 5 65.5 
1.3 12.2 1 3.7 6.3 7.5 8. h 18.7 25 66.6 
1.3 a | 7-9 3.7 6.3 7.2 8.6 17.3 oly 61.9 
1.3 11.6 7-9 3.6 6.2 7-0 8.6 17.9 an 6.7 
fe | 10.7 5.2 3.2 5.7 5.4 8.8 37.9 oly 58.2 
1.0 10.) h.9 3.2 5.6 5.) 6.8 16.5 an Bhi. Ly 
1.0 10.1 h.8 362 5.5 5h 7.3 16.9 3 5h.3 


1920=19),6. 


197-1951. 


Unpublished revised estimates of bearing acreage of California Lemons from R. E. Blair, 
California Crop and Livestock Reporting Service, Sept. 13, 1950. 


California Fruit and Nut Acreage, California Cooperative Crop Reporting Service, 
Annual Reports. 
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12. 


The change in the relative importance of the various counties by 10-year 
_ intervals is shown in Table ) and Figure 5. In 1920, Los Angeles County was 
in first place, Orange County was second, Ventura County, third, Riverside 
County, fourth, and Santa Barbara, seventh. In 1950, Ventura County was first 
and Los Angeles County second. Santa Barbara had moved up to third place, 
while Orange and Riverside counties had dropped down to the sixth and seventh 


Table 


Percentage of bearing acreage of California lemons 
by counties, by ten-year intervals. 


San | Santa 
Diego | Barbara | Ventura] counties] state 
° 8 


11.3} 2 
4.2 
907 

12.5 














11.5 
12.6 
909 






Source: Hoos, Sidney and Seltzer, R. E. Lemons and Lemon Products, Chang- 
ing Economic Relationships, 1951-52, Berkeley, October, Toei, Ds Bs 
(Statistical Supplement to Agricultural Experiment Station Bulletin 
No. 729). 


position. In other words the two more northerly coastal counties had in- 
creased greatly in relative importance as regards lemon production, whereas 
the counties south of Ventura and the Tehachapi Mountains had declined in 
relative importance. In 1920, Ventura and Santa Barbara counties together 
accounted for only about 1) per cent of all bearing acreage in lemons, 
whereas in 1950, they accounted for about 3 per cent. 

These intercounty shifts of bearing acreage in lemons have a special 
Significance in regard to packing house operations. In the two coastal coun- 
ties, there is sufficient volume of fruit to enable packing houses to operate 
more nearly at full capacity--in fact, some areas of Ventura and Santa Bar- 
bara counties may need more packing house facilities. In contrast, there 
appear to be more packing house facilities in the counties south of Ventura 
County and of the Tehachapi Mountains than are needed. In some parts of this 
area, several lemon packing houses have been closed down during the past few 


years; several more are on the verge of closing down or of consolidating 
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COUNTIES, BY TEN YEAR INTERVALS. 


FIGURE 5. PERCENTAGE OF BEARING ACREAGE OF CALIFORNIA LEMONS BY 
SOURCE: TABLE 4 
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operations. 

It is apparent from these differences in production trends among the 
counties that the profitableness of lemon plantings have varied widely. 

Reasons for Trends in Acreage, Production and Utilization.--The question 
may well arise as to what economic and other factors may be behind the trends 
in acreage, production, and utilization described above. These factors may 
be grouped under two main, though interrelated, headings--cultural and eco- 
nomic. Cultural factors would include environmental conditions limiting 
areas suitable for lemon production, age of orchards, and such problems as 
disease, rainfall, and water tables. The economic factors would include com- 
petition for lands suitable for lemon production, the relative profitability 
of lemon production, and competition between fresh fruit and fruit juices. 

The area suitable for lemon production is limited because of the rather 
selective environmental requirements of lemons in regard to climate, soil 
conditions and water needs. Lemons are even more rigid in regard to such re- 
quirements than are most other types of citrus fruit--hence the concentration 
of the United States production in a few counties in the southern part of 
California. In the main, new acreage can be brought into production only 
within the present general areas of production. Much of this potential acre- 
age can be brought into cultivation only at the expenditure of considerable 
sums of capital for leveling, irrigation and drainage. It is probable that, 
unless important cultural changes develop (far example, propagation of new 
varieties of lemons with less rigid environmental requirements), the amount 
of new land not now planted to other products that can be brought into lemon 
production is severely limited. 

Production on existing acreage may be adversely affected by the develop- 
ment of new diseases, the increasing difficulty of combating older diseases, 
the increasing age of trees with concomitant declines in yields per acre, 
periods of declining rainfall and falling water tables, and the accumulation 
of deleterious minerals in the soils from years of irrigation. Moreover, it 
is frequently found that, when old acreages of lemons are pulled out and re- 
planted to new trees, the yields per acre in the replanted groves are below 
those obtained previously in the old grevens® 


8/ It is understood that recent cultural developments (for example, use 
of soil fumigants in replanting, development of new varieties, and better bud 
and root stocks) give promise of better results in replanting old acreage. 
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In regard to the economic factors, it may be as well to state at the 
outset that, while numbers of retired and other persons have acquired citrus 
groves for other than economic reasons, the great majority of growers, indi- 
viduals or corporations, have undertaken citrus production as a commercial 
proposition. For large numbers of growers, income from the citrus enterprise 
i$ the main or an important supplementary gource of income. They are thus 
guided by the profit motive as are producers of other agricultural products 
or persons engaged in other forms of business. Because of this economic urge, 
the acreage planted to lemons and other citrus fruit is likely to expand 
(within limits) when net returns per acre obtained from the sale of fruit are 
expanding and to contract when net returns are declining. 

Considerable land suitable for lemon production is now planted to other 
horticultural crops, such as walnuts, avocados and oranges, to ornamental 
crops or to vegetable crops. Most of the lands now planted to lemons can, of 
course, be planted to these other crops. Lemon growers are interested in 
comparative net returns--from lemons in comparison with alternative products. 
If a grower believes that in the long run he can earn more per acre by pro- 
ducing a competing product (for example, avocados) than from lemons, he will 
tend to replant his acreage to avocados and vice versa. Thus during the 
1930!s much ofthe expansion of acreage in lemons was at the expense of land 
previously planted to walnuts. On the other hand, during recent years much 
lemon acreage in southern California has been replanted to avocados. 

Competition for lemon acreage may come from non-agricultural sources. 
Land used for urban subdivision, for industrial sites and for highways has a 
much higher value per acre than if devoted to agricultural production. Dur- 
ing and especially since the end of the war, much citrus acreage (including 
that of lemons) has been lost to urban development in southern California. 
Informed people claim that much of the land so lost had been planted previ- 
ously to comparatively high-yielding groves. 

4 comparison of prices received for fruit with cultural and marketing 
costs will aid in explaining trends of acreage (especially new acreage) 
planted to lemons. The California Citrus League has published for a consid- 
erable number of years annual estimates of average f.o.b. prices obtained by 


packing houses, and average cultural, picking and hauling, packing, and 


ae See 7, 
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selling and advertising costs, all on a packed box equivalent pesie 2! 

While many of these estimates may be open to question in any one year, they 
do afford a reasonably accurate reflection of long-time changes in these 
price and cost factors. These data are shown'in Table 5. Data showing ab- 
solute changes in prices and costs are not too meaningful because such prices 
tend to rise and fall over periods of several years but at different rates. 
Relative or percentage changes in price around a particular base period make 
possible more realistic appraisals for these price-cost relations. These 

are shown in Table 6 with the 5-year period 1934-35 to 1938-39 as bage. 

Relative changes in f.o.b. prices, in total cultural and mrketing costs, 
and in packing costs as well as data on non=-bearing acreage are shown graph- 
ically in Figure 6. It will be noticed that between 1924-25 and 1936-37 rel- 
ative feoeb. prices of lemons were consistently (except for 1925-26) on a 
higher level than were the indexes of total cultural and marketing costs. 
This period was relatively favorable for the production of lemons. It is 
significant that non-bearing acreage in lemons expanded from 1,700 acres in 
1927-28 to 18,400 acres in 1936-37. 

During the period 1937-38 to 1947-8, the index of costs was above the 
index of f.0.b. prices in every year except 192-3 and 19)3-l, indicating 
that during this period lemon production was relatively less profitable. 
Again, it is significant that during this period non-bearing acreage planted 
to lemons declined steadily to less than 3,000 acres in 197-8. The price- 
cost ratio was apparently more favorable during the years 19)8-9 to 1951-52. 
Non=bearing acreage planted to lemons increased during these years. This 
Period is too short to permit any conclusions as to whether the previous 
downward trend in bearing acreage has now been reversed. Part of the in- 
crease may be due to the reclassification of acreage resulting from the "tree 
count", 


9/ By using f.0eb. prices, it is possible to ignoretrends in transpor- 
tation and marketing costs--costs interposed between the price received by 
packing houses and the prices paid by consumers for fresh fruit. Transpor- 
tation costs have risen steadily from $1.18 per packed box in 1936-37 to 
$1.69 in 1952-53. Sumilar increases have taken place in refrigeration costs. 
The absolute margins of wholesale dealers and retail stores have also risen 
materially since 1939-0. 
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Table 5 


F.o,b. prices, cultural and marketing cost per box (in dollars) 
192-25 to 1951-52 


Weighted 
Cultural average 
year 


192h=25 
25-26 
26~27 
27-28 
28-29 


1929-30 
30~31 
31-32 
32-33 
33-3) 


193h4=35 


1939-0 
0-1 
1-2 
h2=13 
W3—hh 


194b—h5 
45-6 
46-7 
47-8 
48-h9 


1949-50 
50-51 
51-52 


Averages 
192-25 to 28-29 


1929-30 to 33=3h 
1934-35 to 38-39 
1939-0 to L3=hh 
194-5 to h8-h9 
1949=50 to 51-52 


e 


OFWEA 
Sits Sw 


ee 
je} 
i 


. 
ae) 


4 
u 
5 
De 
7 
6 
5 
6 


UL ON 


. ' fe 
RMwWwAIUL\ O 
rFNO NO NM ONVI 


OW Ww Ww 
° 


Source: Sunkist Growers, Inc. Statistical Information on the Citrus 
Fruit Industry. 1951. Supplement, 1953. Table 11. 
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Table 6 


Relative changes in f.o.b. prices, cultural and marketing costs: Lemons 


(1934-35 to 1938-39 = 100) 





Weighted Picking & Selling & Total 
Cultural| f.o.b. | Cultural hauling | Packing | advertising | four cost 
year prices costs costs costs costs items 
1924-25 129 143 12h, 116 on 128 
25-26 93 102 127 110 82 107 
26-27 113 89 108 112 88 100 
27-28 137 151 122 106 112 129 
28-29 132 106 122 106 on 108 
1929-30 145 163 116 106 112 133 
30-31 113 96 119 105 100 103 
31-32 103 92 105 104 106 99 
32-33 | 97 96 92 9h 100 95 
33-34 | - 203 89 95 91 100 92 
1934-35 | 83 60 87 98 an 79 
35-36 | 120 116 97 96 100 105 
36-37 127 139 105 106 106 120 
37-38 86 106 108 100 9h 103 
38-39 82 83 100 101 106 93 
1939-0 | 86 90 97 100 100 95 
ho-ha | 83 39 92 106 106 75 
h1-h2 93 74 108 126 106 99 
42-3 132 92 149 139 112 108 
43—hh 1h5 110 165 150 118 132 
L9k=ahsS 13h 109 181 155 118 136 
5-6 125 113 170 165 135 11 
46-7 153 130 181 176 141 15h 
47-8 156 128 192 191 147 161 
48-L9 200 187 200 199 159 191 
1949-50 171 127 197 19) 165 162 
50-51 166 120 200 200 182 160 
51-52 183 135 211 202 176 172 








Source: Calculated from data in Table 5. 
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FIGURE 6. RELATIVE CHANGES IN LEMON F.O.B. PRICES, IN PACKING COSTS, AND IN CULTURAL, PICKING, 
RACKING, HAULING, SELLING, AND ADVERTISING COSTS ; COMPARED WITH NON-BEARING ACREAGE. 


SOURCE : TABLE 6. 
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Of special importance from the standpoint of this study is the fact 
that, since the base period (193-35 to 1938-39), packing costs have risen 
more or less consistently and to a greater extent than have f.Ocb. prices. 

In other words packing costs are tending to absorb a larger proportion of 
f.o.b. prices than they did in earlier years, 

These data on relative f.osbs price and cost changes tend to present a 
somewhat more favorable picture for recent years of net returns to producers 
than was actually the case. Between 192-25 and 1938-39, about 80 per cent 
of all lemons was shipped as fresh fruit (see Figure 3) whereas since 1939-0 
less than 70 per cent of fruit was shipped fresh. Prices received by growers 
are a blend of prices on fresh fruit and prices of fruit shipped to by- 
Products plants. As returns (per packed box equivalent) on fruit sold for 
by-products uses are considerably below those obtained for fruit sold fresh, 
the relative net blended prices received by farmers would not have risen 
Since the base period to the same extent as fresh fruit prices. 

Further light on the relative profitability of lemon production is 
afforded by estimates made annually by the California Citrus League relative 
to the on=tree farm value, cultural costs, and net income (before allowing 
for interest on investment and depreciation on trees) per acre. These data 
(Table 7) indicate that net income per acre in dollars fluctuates widely from 
year to year but during the period 192-25 to 1943-19 showed a moderate 
upward trend. During the 5-year period 192-25 to 1928-29, net income per 
acre averaged $75 as compared with $128 during the period 1939-0 to 1943-hh. 
During the next 5-year period, net income per acre averaged only $49 but in- 
creased appreciably to an average of $208 during the 3 years, 1949-1950 to 
1950-51, 

These data are in absolute terms. If the wholesale commodity index 
(1935-1939 = 100) is used as a measure of the buying power of the dollar, the 
adjusted average annual net income per acre of lemons rose sharply during the 
first 15 years (192-25 to 1938~39), declined moderately during the next 5- 
year period (the war years), and fell sharply during the postwar period to 
1948-9, During the last 3-year period (1949-50 to 1951-52), adjusted annual 
net farm income averaged $97. While this figure was over 3 times greater 
than for the preceding 5eyear period, it was still substantially less than 
the average for the 15-year period 1929=30 to 193+. 
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Table 7 
On=tree farm value, cultural costs and income per acre: Lemons 
1924-25 to 1951-52 
i Income before | Index of — Income 
On-tree | Cultural! interest or | wholesale | divided by 
Year value costs investment & prices index of 
per acre} per acre | depreciation | (1935-39 | wholesale 
of trees =100 prices 
dollars )| (dollars dollars 
192-25 . 272 62 128 48 
25~26 252 257 -5 12h = 6 
26-27 289 248 Ta 118 35 
27-28 398 281 117 120 97 
28-29 451 29h 157 118 133 
1929-30 489 309 180 107 168 
30=31 359 278 81 91 89 
31-32 280 2h3 37 80 L6 
32-33 302 207 95 82 116 
33-34 386 22h 162 93 17h 
1934=35 312 216 96 99 97 
35=36 52 2h 298 100 298 
36-37 487 322 165 107 15h 
37-38 295 25 50 98 51 
38=39 2h9 235 14 96 15 
1939-0 283 225 58 98 59 
hOm)1 266 186 80 108 7h 
4i-he2 253 201 52 123 2 
2-13 46h - 219 25 128 , Son 
43-Lh 471 266 205 129 159 
1L94L=LS 408 296 112 isk 85 
45-6 289 334 - 5 150 - 67 
46-7 hih 355 "69 189 31 
47-8 371 359 12 205 6 
48-19 532 28 10h, 192 Sh 
19),9-50 558 362 196 200 98 
50-51 515 355 160 22h 71 
51-52 628 360 268 218 123 
Averages 
19eh=35 to 28-29} 35 270 75 122 61 
1929=30 to 33-3) 363 252 111 91 122 
1934-35 to 38-39 377 252 125 100 125 
1939-0 to 43=-hh 3,7 219 128 127 109 
L9LWL-LS to 48-9 4,03 354, 49 173 28 
199-50 to 51-52 567 359 208 21h 97 


Source: Sunkist Growers, Inc. Statistical Information on the Citrus Fruit 
Industry, 1951. Supplement, 1953. Table 12. 
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In many of the counties in southern California, there are large numbers 
of lemon groves which are yielding less than 300 field boxes per acre = 
Enterprise efficiency studies made by the Agricultural Extension Service in- 
dicate that under the price-cost conditions that have existed during recent 
years a yield of less than 300 boxes of lemons per acre will not result in 
farm returns sufficient to cover cultural and management costs. 

One may infor from these statistics and estimates that except for the 
more fortunate areas lemon growing has not been particularly profitable since 
World War II. In some areas and in many individual orchards it has been un- 
profitable, 

One further question needs to be answered. Is it not possible that 
there will be reduced supplies of lemons and that prices of fresh fruit will 
rise? Within recent years there has been a considerable expansion in the 
production and consumption of canned and frozen citrus fruit and other fruit 
juices. A recent study indicates that, although sufficient data are not yet 
available to test the demand interrelations between fresh and processed lemon 
juices, market information generally indicates that the two products do evi- 
dence some competitive demand relation.= It is probable that the increas- 
ing popularity of canned citrus juices will act as a damper on any marked 
increase in prices of fresh lemons. 

In this connection it may well be pointed out that the consumption of 
lemons is greatly influenced by changes in weather. A spell of warm weather 
will cause a marked rise in consumer purchases of lemons, It normally takes 
from 8-12 days to ship lemons from California to eastern markets. Because of 
this, it is extremely difficult to regulate the flow of fruit to market so as 
to take advantage of short spells of warm weather. Considerable spoilage of 
fruit may occur if increased shipments in response to a spell of warm weather 
may arrive at eastern markets when a spell of cooler weather sets in. Any- 
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10/ Tinley and Parks, op. cit. This study of the Ontario-Cucamonga area 
of San Bernardino County showed that about 1,6 per cent of the lemon groves, 
representing 37 per cent of the acreage in the area, had yields of less than 
300 field boxes per acre, 


11/ Hoos, Sidney and Seltzer, R. E. Lemons and Lemon Products Changin 
Economic Relationships, 1951-52. Berkeley, 1952, p. 6. (California Agricul- 


ural Experiment Station Bulletin No. 729). 
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thing that can be done to gauge weather changes more accurately or to main- 
tain better insulation of fruit upon arrival at consumers! markets would help 
to reduce loss through spotitage 22/ As matters have stood, however, lemon 
growers' incomes have been highly dependent on the vagaries of weather in the 
Eastern United States. 


‘Methods of Handling Lemons in Packing Houses 


Introduction.--In the preceding section were presented briefly some of 
the economic trends affecting the lemon industry. There is evidence that the 
economic status ‘of growers of lemons has deteriorated during recent years ex- 
cept perhaps in Santa Barbara and Ventura counties in which a large number of 
orchards have been planted in recent years. An important element in the pro~ 
duction and marketing of lemons is the cost of packing fruit. These costs 
have risen sharply and continously since 190-1 and in the absence of radi- 
cal changes in packing techniques were likely to have risen still further. 
During the last few years, packing costs have absorbed about 25 per cent of 
the f.0.b. prices obtained by packing houses for fresh fruit sales. Any 
economies that may accrue from reduction of packing costs would prove of con- 
Siderable benefit to growers. 

An understanding of the potential savings that may be made by packing 
houses in handling lemons in cartons rather than in the customary wooden box 
will be facilitated by a brief description of the changes in operating tech- 
niques involved and of the new types of equipment utilized. It should be 
stressed, however, that the adoption of new equipment is still in the "trial 
and error" stage in most packing houses. 

Packing in Standard Wooden Box.-~Although there are many minor varia- 
tions23 in the methods of handling lemons in packing houses, many of the 
procedures and much of the equipment used are rather highly standardized. 

The brief description given below may be regarded as typical for most of the 


12/ The relation of weather to market demand is mentioned at this point 
because, as will be shown later, the carton appears to have good insulating 
qualities, 


13/ There are variations in equipment and plant layout associated with 
such factors as volume of fruit handled, location of packing house, capital 
invested, and so on. 
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lemon packing houses in California. 

The great majority of lemon packing houses in California were erected 
more than 30 years ago a2 though in many cases, structural and other changes 
may have been made within recent years. Packing houses require access to 
good roads for fruit from groves and to railroad facilities for packed fruit 
loaded into cars. The minimum essential equipment required would include a 
dump, a fruit washer, a trash eliminator, a soaking tank, a boxmaker, a lid- 
der, and hand trucks, plus conveyor, sorting and packing belts together with 
the necessary electric power equipment and heating units. Each house would 
have fruit storage rooms where fruit can be maintained at desirable tempera- 
ture and humidity and storage space for shook, packing and other materials, 

Field boxes of fruit received from groves by truck are unloaded at a re- 
ceiving platform usually by hand truck. Each grower's fruit is stacked sep- 
arately in an area adjacent to the receiving platform. When the fruit is 
ready for washing, the field boxes are emptied into a dump where trash is 
removed. It is then soaked for a couple of minutes, scrubbed and often 
waxed. Some sizing usually occurs--at least enough to eliminate lemonettes 
(fruit so small as to be seldom fit for shipping as fresh fruit). Such fruit 
is usually shipped to products plants. Many packing houses, however, have 
Sizers at the washer for sorting fruit into several size groups. In coopera- 
tive houses samples are usually taken of each grower's fruit at this stage, 
the sample, sorted by size and quality (and sometimes by color), being used as 
the basis of settlement with each grower. Fruit from the washer or sizer is 
passed along a sorting belt where culled fruit (fruit with blemishes or 
otherwise unsuitable for fresh shipment) is removed and conveyed to cull bins. 
The good fruit is manually sorted into several color categories and placed in 
Storage boxes and conveyed to storage roomse 

Fruit may be kept in storage at controlled temperatures and humidity any 
time from a week or two to several months, depending upon stage of maturity 
at time of picking. When fruit has reached the desirable color for packing 
and the market demand is deemed to justify shipment, it is taken to the pack- 
ing area where the fruit is dumped on a belt for sorting. Decayed and other- 
wise unsuitable fruit is removed and from there the fruit moves up the pack- 
ing equipment. 


1u/ In Ventura and Santa Barbara counties, many packing houses were 
srected within tha past 20 years. 
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In periods of short supply the coloring process may be accelerated by 
placing the fruit in smaller rooms at somewhat higher temperatures and apply- 
ing ethylene gas. The fruit may thus be ready for shipment in less than a 
week's time. 

One of two methods of packing fruit may be used. Under the first method, 
fruit will be run onto a continuous packing belt on both sides of which are 
packers (usually women) spaced at intervals. Each packer will remove from 
the belt fruit of a single size, wrap each fruit separately, and place it 
tightly in a packing box. A specific pattern is used for each fruit size 
which gives a uniform and distinguishing count number for each size. This 
size-count relationship is established and maintained by state law. Such 
packers are usually paid on the basis of 1,000 fruit packed. Each packer 
stamps on a box her number and the size of the fruit packed. A record is 
kept of the number of boxes packed by each packer. The fully packed box is 
then pushed onto a conveyor belt and passed onto an automatic lidder. After 
lidding, the fruit is stacked by size.and is ready for loading into railroad 
cars. Loading is usually done by specially trained men in order to insure 
proper stacking of boxes. 

The second type of equipment is a draper type of sizer which sorts the 
fruit by diameter but in a very ununiform fashion. Revolving bins hold the 
fruit thus sized and packers can select their fruit a little easier. Other- 
wise, the two methods are identical. 

Two aspects of the packing of fruit in standard boxes require special 
mention, construction and use of the box and the training of packers. Box 
Shook, nails, wrappers, labels and other packing supplies are ordered by 
houses in bulk (usually carload lots) whenever needed. Upon receipt at the 
packing house, such supplies are unloaded and conveyed for storage in a spe- 
cially reserved area of the house. As boxes are needed for storage, the 
shook is fed into an automatic boxmaking machine. The boxes (without lids) 
are then placed upon conveyor belts and are filled with fruit going into stor- 
age. These boxes are usually used twice, first for storage of fruit and 
later as packing hoxes. As fruit out of storage is dumped, boxes are placed 
on conveyor belts for cleaning. Some of the boxes are then conveyed to the 
packing area; others are again filled with newly received fruit for storage. 
For some years back about one half of the boves from storage have been re- 
turned to storage with new fruit. The box for storage is very loosely filled 
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so as to hold only about two thirds of that when packed. As pointed out 
elsewhere about one third of the fruit is not packed anyway. Also, some low- 
grade fruit is sorted out. 

The sizing, handwrapping, and place packing of lemons in standard boxes 
require a long period of training before a new packer acquires reasonable 
speed and dexterity. In many packing houses some women are employed pri- 
marily to train new packers. The latter are often paid on an hourly basis, 
whereas most trained packers are paid on the basis of number of fruit packed. 
The training of new packers is regarded as a necessary packing expense. Es- 
timates obtained from packing house managers indicate that the cost of train- 
ing new packers may vary from about 1 cent to as much as 5 cents a packed box 
of lemons, depending upon the size of packing house, the average wage rate, 
and the rapidity of turnover of packers. 

If a large number of new packers were being trained at a time, the whole 
flow of fruit through a plant may be slowed down for several weeks. This 
interference with normal operations would not be serious if only a few packer 
trainees were interspersed among a number of experienced packers, Another 
important factor that would influence the per-box cost is the rate of turn- 
over. If packers once trained would continue at a plant for several years, 
the initial cost would be spread out over a large volume of fruit and the 
cost per box would be small, If, on the other hand, there is a fairly high 
rate of turnover of packers, the cost per box would be great. Within recent 
years packing houses, especially in some areas, have experienced considerable 
difficulty in getting and keeping packing house labor. As a result, it is 
probable that the cost per box of training new packers has increased, quite 
apart from increases in wages. 

The shortage of trained packers presents an acute problem during periods 
of peak shipments. It is often necessary for packing houses to turn down 
attractive offers for fruit because shortage of packers makes it impossible 
to pack additional cars of fruit. 

Packing in Cartons.--Up to date the packing of fruit in cartons has in- 
volved no important changes in the methods of handling fruit up to the end of 
the storage operation. Fruit is still received, washed,y color sorted, and 
moved into storage as before. The standard packing box is still used for 
storage although research and experiments are under way to devise a more sat- 


isfactory storage box. The most fundamental changes are in the actual 
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packing operations which require new internal plant arrangements and various 
types of new equipment. Some minor changes are also being made in the 
methods of loading railroad cars. All packing houses still have their equip- 
ment for packing fruit in standard boxes which are still used for export al- 
though experimental export shipments in cartons have been made. In most 
houses, additional space had to be provided for such new equipment and con- 
veyor belts as were needed to pack fruit in cartons. In one or two houses, 
attempts were made to adapt the packing belts so that the same belts could be 
used for packing in both standard boxes and cartons. In all houses, addi- 
tional space near the packing area had to be provided for the storage of car- 
tons. 

Two methods of packing lemons in cartons have been used in California 
Since the introduction of this new container. The first is know as the 
"place pack" method in which fruit of uniform size is placed manually into 
cartons. The second is known as the "volume fill" method in which fruit of 
uniform size is poured into a box from a conveyor belt. The latter method 
appears to have become increasingly popular recently. Several houses con- 
tacted during the course of this study had gone over 100 per cent to the 
volume-fill method. These two methods have important differences in labor 
and equipment requirements. Under the place=-pack method it is possible to 
use much the same packing belts (with perhaps minor adaptations) or bins as 
are used for packing fruit in the standard wooden box. Although fruit in the 
place-pack method is not wrapped, only a moderate reduction in actual packing 
labor has been achieved in commercial operation, whereas a considerable re- 
duction has been obtained under the volume-fill method £2/ 

The place-pack method requires no special changes in equipment from that 
used in packing fruit in standard boxes, except perhaps an automatic glue 
sealer for sealing filled cartons. 
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15/ A new and extremely fast motion packing technique was worked out for 
the naked pack in the new carton but was never put into use. It required 
special conveyors for fruit and seat equipment for packers and was oversha- 
dowed by the greater cost reductions and simpler training requirements of the 
volume-fill technique. 

See: Roy J. Smith. "A Time and Motion Study in Packing Lemons." 
California Citrograph, vol. 37, no. 7, May 1952, p. 275. 

Roy J. Smith. Memorandum on Proposed Packing System. To Ventura 
County _—" Growers Committee, Santa Paula, California. January 5, 1949. 
Ditto. 5p. 
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Figure 7 


Old and new lemon containers. New carton contains exactly one-half 


as many lemons as old. Average weight of old was 86 pounds, of new 
about 41 pounds. Within two years of original shipment, 80 per cent 
of lemon shipments had been changed over to new carton. 





Old wrap pack packing line with rotating bins. 
Empty boxes on rack at left. Girl at right is 
shunting packed box to conveyor. 





Figure 9 


Packers at stations with rotating bins. Note 
crowded quarters. Average girl could wrap 
pack about 12,500 fruit in 8 hours. New box 
on conveyor at lower right shows house is 
converting to new box. 





Figure 10 


Typical packing posture of old wrap pack 
Note stoop and concentration. 


Figure 11 


Front view of girl on old wrap pack. Eyes 
on fruit in rotating bin picking out lemons of 
proper size. Right hand picks up fruit while 
left hand pulls off wrap from stand at left. 
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Figure 12 
Volume Fill, simplest method, in operation. Two sizes of fruit shown, one on each side. Fruit 
flows into boxes which when full are rolledon to next girls who are shown turning them over so 
as to settle fruit. People at back are shown folding boxes which they set into shoots. Eleven 


girls with this equipment in first week of run easily did work which would have required about 
50 with old wrap pack. 








Figure 13 


Experimental fruit shaker in operation. It is used in all but simplest of volume fill systems. 
Boxes move from right to left. Note how fruit settles. All had been given same approximate fill. 
Woman at left makes sure of level fill by adding or taking off fruit as needed after settling. 
Carton is then ready for sealing. 








Figure 14 


Automatic sizer in operation. Fruit flows 
from right to left. Rollers spread apart and 
let fruit fall through, small fruit first. Sized 
fruit carried out by belts, lower right. 


Figure 15 


Sized fruit being carried from sizer to 
volume fill belts. Right hand belt with only 
one fruit handles a size too small for profit- 
able packing and so is automatically shunted 
to boxes to sell in bulk for juice. 





Figure 16 


Sealing machine in operation. Top and 
bottom flaps are opened, glued and then 
pressed shut. Fully automatic. 


Figure 17 


General view of sealer. Cartons enter from 
left. Tank on top holds large reserve of 
glue. To conserve space sealed boxes are 
turned back to conveyor on right from which 
they are set off and stacked by size. 








Figure 18 Figure 19 


Semi-automatic carton filler in operation. General view of semi-automatic box fillers. 
When carton is approximately filled flow of Waxed boards substituted for rollers shown 
fruit is automatically shunted to other car- in Figure 18. Girlis shifting filled box to 
ton. Girl then rolls filled box to conveyor, conveyor. 


lower left and replaces with empty carton. 
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Figure 20 Figure 21 
First experimental box for local shipments. Experimental boxes stacked. Hand truck 
No sealer required. Open top to permit air shown at left. 


movement. Top layer wrapped. 
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Great variations were observed in individual packing houses in the types 
of additional equipment installed to handle fruit by the volume-fill method. 
Equally great variations were observed in plant layout. Although many houses 
had gone over 100 per cent to the volume-fill method, they, as well as other 
houses still using the place-pack or standard box, appeared to be still in 
the "shakedown" stage. Internal plant arrangement of equipment and packers 
was being changed from time to time. In some houses newly installed equip- 
ment did not appear to be working too satisfactorily. Modifications were 
being made. Some of the new equipment has been replaced already. 

The minimum new equipment for volume fill is a mechanical sizer and a 
few additional conveyor belts and simple equipment for stitching of cartons. 
This is as far as a few small houses with low volume of fruit have gone. The 
larger packing houses, however, have installed some or all of the following 
types of new equipment (in addition to conveyor belts): a vibrator or shaker 
for settling fruit in cartons, an automatic glue carton sealer, semiautomatic 
or automatic carton fillers (installed in only a few houses), pallets on 
which packed cartons can be stacked, and small power trucks for loading pal- 
lets of cartoned fruit into railroad cars. 

During the course of this study four methods of volume filling were ob- 
served. All required the use of a mechanical sizer. The simplest method in- 
volves the use of what packing houses call a "sheerboard" by means of which 
fruit is diverted or shunted off a conveyor belt into cartons. After the 
carton is filled, an operator closes the flaps and turns the carton over in 
order to settle the fruit. The carton is then conveyed to an automatic seal- 
er. The packers must estimate the fill before closing the flaps. 

The second and more common method is to fill boxes as in the first 
method. The fruit is then conveyed over a mechanical vibrator or shaker 
which settles the fruit in a solid fill. An inspector adds or subtracts 
fruit and dresses the top to level the fruit for sealing. Additional equip- 
ment needed under this method is the mechanical vibrator. 

The third method is the use of a battery of semiautomatic filling ma- 
chines, each with two pans on which cartons are placed by hand. The fill of 
fruit is controlled by weight. As a carton reaches the approximate weight, 
the flow of fruit is stopped and automatically transferred to the next carton 
on the adjacent pan. The packer transfers the filled cartons to another con- 


veyor belt where it is passed over the vibrator, inspected, and then sealed. 
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The weight used in controlling the approximate fill is adjusted to each of 
the various types of fruit so that a full dry measure is always attained. 
Under the fourth method a fully automatic battery of carton fillers is 
planned. Empty boxes will be fed in, filled and sent on to the vibrator 
mechanically .* 
Cartons, already stapled by the manufacturer, are received in bulk, usu- 
ally in carlots, and are stacked in flat bundles near in the packing area. 
In all houses visited, bundles of cartons and collars were trucked to em- 
ployees (usually one or two) who shaped the cartons by a few simple movements 
and inserted a collar, if usede The shaped cartons were then placed on a 
conveyor belt or on a chute from where they were removed by a packer or auto- 
matically where the automatic equipment was used. It is understood that ex- 


periments are underway for the development of an automatic boxforming machine. 
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16/ Some further details on these packaging methods will be found as 
follows: 


Roy J. Smith. "New Lemon Boxes". California Citrograph, vol. 36, nos Ai. 
September, 1951. p. 438. 


"Modern Lemon Packaging". Good Packaging, June 1952. 
PPe 17-19 . 


"Volume Fill for Citrus Fruit". California Citrograph, 
vol. 37, now le. October, 1952. pp. 462-77. 


"New Low-Cost Packing System for Citrus Fruit is Develop- 
ed, “Citrus Leaves, vol. 32, no. 11. November, 1952. pp. 6-9. 


Memorandum on "Volume Fill". To Citrus Industry Research 
Association, Santa Paula, California. April 28, 1952. Ditto. 2pp. 
(Department of Agricultural Economics, University of California) 


Memorandum on Standardizing the "Volume Fill". To Citrus 
Industry Research Association, Santa Paula, California. July 11, 1952. 
(Revised). Ditto. 3pp. (Department of Agricultural Economics, University 
of California) 


Memorandum on Recommendation concerning Count Require- 
ments in the Volume Fill for Lemons. August 6, 1952. (Tables attached dated 
July 25, 1952). Mimeographed. Various paging. (Department of Agricultural 
Economics, University of California) 


Memorandum on Suggested Inspection System for Proper Fill 
of One-Half Box Carton. To Citrus Industry Research Association, September 
18, 1952. Ditto. 2pp. (Department of Agricultural Economics, University of 
California) 

Memorandum on Volume Fill Problems. To Citrus Industry 


Research Association. November 10, 1952. Ditto. pp. (Department of Agri- 
cultural Economics, University of California) 
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Advantages.-~From an operational standpoint the advantages, already 
realized or potential, of ‘packing fruit in cartons appear to be: 

(a) Some minor reductions in labor inputs with the place-pack method as 
presently used have been attained. 

(b) A considerable reduction in labor inputs with the volume-fill 
method has been attained. 

(c) Unskilled or untrained packers can be used, especially with the 
volume-fill method... 

(ad) Less exertion is required of packers in moving full cartons on to 
conveyor belts and of stackers in stacking sealed cartons. 

(e) -In some packing houses, especially in some of the smaller and med- 
ium-sized houses, somewhat greater flexibility in the use of the labor force 
appears to be feasible. Because less skill is required of packers, some 
houses have been able to shift crews around to handle receiving and washing 
for a few days and then to use them for packing. This should permit more 
continuous employment of labor. : 

(f) Greater flexibility appears to be feasible in packing varying vol- 
umes of fruit. This should facilitate packing of additional carloads during 
period of peak shipments. 

Disadvantages.--The disadvantages of the new method of packing fruit by 
volume fill at least at the present stage of transition appezr to be: 

(a) More floor space is required, or existing packing space is more 
crowded where equipment is maintained, to permit packing in standard boxes as 
well as in cartons. If, however, the carton method of packing becomes firmly 
established, somewhat less floor space would be required. 

(b) Much of the older equipment for packing fruit in standard boxes has 
to be maintained in good operating condition. This involves some additional. 
expense. Moreover, if such equipment has not already been fully depreciated, 
cartons, for a time at least, would have to bear depreciation on the old as 


well as on the new equipment. 
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(c) It is more difficult to maintain a uniform pack by size, shape and 


weight, especially with the volume-fill method L2/ 


Many houses do not employ 
girls for further sorting of fruit by shape se With more experience in vol- 
ume fill, methods may be developed to overcome this difficulty. 

(ad) For the time being at least, the cost of storing fruit is likely to 
be increased. Until a new method is devised for handling fruit in storage, 
the old standard box ({unlidded) will have to be used for this purpose. Esti- 
mates of packing house managers indicate that storage boxes should last from 
3-5 years depending upon the number of uses annually of each box. Most pack- 
ing house managers contacted estimated that a storage box could be used from 
10-12 times. 


Immediate and Potential Reductions 
in Packing House Costs 

Introduction.--In this section will be brought together scattered and 
preliminary information relative to immediate reductions in costs that may 
accrue to packing houses by shipping lemons in cartons rather than in stan- 
dard wooden boxes. Additional potential reductions will be indicated quali- 
tatively because lack of experience in shipping fruit in the new container 
does not permit quantitative estimates. As about 90 per cent of all lemons 
produced in California is handled cooperatively, it may be assumed that a 
large part, if not all, of these cost reductions will, in the short ee 4 
be passed back to growers in the form of higher prices for fruit delivered. 
Information on which the estimates were based was obtained from the Sunkist 
Growers, Inc., the Fruit Growers Supply Company, the Mutual Orange Distrib- 
utors, the American Fruit Growers, Inc., and from some 10 packing houses. In 
addition, a few houses made controlled runs of fruit in different containers 


in order to determine variations in labor inputs and costs for packing, 
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17/ There has been some variation in the fill of cartons. Frequently, 
management in the anxiety to assure a favorable reception of fruit by the 
trade has tended to overfill the carton. This was encouraged to some extent 
by frequent receipt of a premium for cartons with excess weight. Operation- 
ally, however, this practice is undersirable as overfilling of cartons makes 
them difficult to seal and often breaks down the corrugations. 


18/ It was stated by informed persons in the trade that there was also 
some irregularity of shape of fruit wrapped in standard boxes. Because of 
the wraps, however, these irregularities were not as patent as in the cartons, 


19/ The term "short run' will apply to the few years immediately ahead. 
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Experience has shown that the cost of receiving, storing and packing 
lemons varies greatly between houses depending upon such factors as the vol- 
ume of fruit handled annually, the percent of capacity utilized, cost of 
materials and supplies, prevailing wage rates, and size and quality of fruit 
handled. For these reasons it is desirable to state rather clearly the basic 
assumptions and practices on which the estimates of cost reductions are 
based 22 These are: 

(a) Cost comparisons will be in terms of a standard wooden box, two 
cartons being regarded as the equivalent of the standard. 

(b) Packing labor costs will be estimated in terms of fruit of the "360 
size", 

(c) Although additional cost reductions may eventually be made in other 
phases of packing house operations, the immediate reductions dealt with in 
this study will be largely in materials and supplies, freight and packing 
labor. 

(ad) In handling lemons in cartons, increased costs will be incurred in 
storage operations, shape sorting and depreciation which will tend to reduce 
net reductions. 

(e) Freight costs will be estimated on the basis of the so-called 
"blanket" rate now in force. 

(f) Depreciation costs will be based on the costs of new equipment 
actually installed in a house expecting to handle 200,000 standard units a 
year. 

(g) Because some of the new equipment installed may later be found to 
be operatively unsuitable, all new equipment will be depreciated over a 5- 
year period, rather than the customary 10-year period. 

(h) Reductions in the cost of materials will be (1) those secured by a 
group (designated as Group A) of copperative packing houses which together 
handle about 85 per cent of all lemons grown in California and which purchase 
their supplies through a cooperatively operated company which owns its own 
lumber resources and (2) by others (designated as non-Group A) both coopera- 


tive and commercial which buy all their supplies from commercial sources. 


20/ Variations of cost reductions where these basic assumptions are not 
met will be indicated in the text or in appropriate footnotes. 
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Packing Materials and Supplies.~-The costs of the various types of 
mterials used for packing fruit in standard boxes or in cartons were those 
prevailing during April, 1953. For the purpose of comparability, all supply 
costs are shown at "billing out" prices and so do not reflect discounts or 
potential patronage refunds. All Grout A cooperative packing houses purchase 


Table 8 


Comparative cost of complete standard box and complete cartons: 
Group A packing houses 





Standard wooden box Two cartons 


Cost item Cost Cost item Cost 
dollars dollars 
Materials Materials 
Box including lid 0470 Cartons with 
Nails O11 printed labels 
Straps 006 and impregnated 
Paste 003 collars 80 
Chipboard 009 Glue 012 
Wraps 129 Total, material 492 / 
Labels .006 Labor 0004 
Total, material . 03h Total 92 
Labor 
Boxmaking O12 
Labeling 005 
Total, labor O17 
Total 651 


a/ The cost of forming cartons and inserting liners will be included 
with packing labor costs. 








their supplies through a single source, the "billing out" prices for boxes 
and other supplies or for cartons being the same to all houses. The other 
packing houses, cooperative or independent, purchase their supplies, directly 
or indirectly, from lumber and other wholesale dealers. In the past the 
prices paid by these non-Group A houses for shook have varied from 10-15 
cents above that paid by the Group A houses. In April, 1953, all houses 
(Group A and others) were paying the same price for particular types of car- 
tons. 
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Several different cartons manufactured by different firms were available. 
The "billing out" price for cartons (either impregnated with fungistatic 
material or with impregnated liners or collars) varied from $228.50 to 
$252.50 per thousand. Most of the houses contacted in this study were using 
cartons (with liners) costing $20.00 per thousand or 48 cents for two car- 
tons. The cartons do not require brand labels as these are printed on the 
carton. 

According to information obtained from one of the cooperative packing 
houses in Group A and checked against information from other sources, the 
tabulation in Table 8 represents the cost of materials and the cost of making 
a complete standard wooden box and also the complete cost of two. cartons. 
There would thus appear to be a cost reduction of about 16 cents in favor of 
cartons <= In the case of non-Group A packing houses, the cost of shook 
would be 58 cents or about 11 cents more than for Group A houses. The cost 
reduction for the non-Group A houses by using cartons instead of the stan- 
dard box would be about 27 cents. 

Freight.--The cost of shipping a carload of lemons increases gradually 
with distance from southern California to reach a maximum at a line drawn 
roughly north and south through Chicago. East of this line there is a single 
"blanket" rate. The bulk of fresh shipments of lemons normally is consigned 
to this eastern one third of the United States. For this reason freight re- 
ductions have been computed for the purpose of this study on the basis of the 
"blanket" rate. 

The freight cost for lemons shipped to "blanket" is $1.85 per 100 pounds 
plus 3 per cent federal tax or a combined freight and tax cost of $1.906. 

The weight of a standard packed box of lemons is, under the classification 
regulations currently in force, 87 pounds. Thus, the freight plus tax cost 
would be .87 of $1.906 or $1.658, The railroads stipulate that a car of 
fruit shall weigh not less than 36,300 pounds. The customary carloading 


21/ As has been pointed out Group A is differentiated from the others 
because they own their own timber and mills for the manufacture of wood shook. 
If and when the substitution of new box materials should become complete for 
all varieties, these old investments do not simply disappear; they have an 
alternative value and constitute a residual gain which, while difficult to 
measure and not immediately available, is nevertheless real and significant. 
The authors, however, have not attempted to analyze it. 
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pattern calls for 6) packed boxes which would have:a maximum weight of 

0, 368 pounds. The total freight plus tax cost on a car of fruit shipped to 
"blanket" would thus be 6 x $1.658 or about $770. It usually happens, 
however, that fruit is not heavy enough to reach this weight (for example, 
fruit has a lower than maximum juice content in relation to bulk) and that 
a standard box will have a weight of about 85 or 8 powsde.== Under the 
classification plan, however, freight will be charged at the rate of 87 
pounds. In other words, the 84- or 85=pound standard box would bear the same 
freight cost as the 87-pound box. The cost per pound on this fruit would 
thus be somewhat higher than where a box weighs a full 87 pounds. For pur- 
poses of comparison, however, it will be assumed that a standard box weighs 
87 pounds and bears a freight plus tax cost of $1.658. 

Experience of packing houses indicates that a single carton of lemons 
averages between 0 and 0 1/2 pounds in weight. Using the higher figure, 
two cartons (the equivalent of the standard) would weigh 81 pounds and would 
bear a freight plus tax cost of .81 of $1,906 or $1.54. The freight reduc- 
tion in favor of fruit shipped in cartons would thus be $1,658 minus $1.5) 
or about 11 cents. This may be regarded as a minimum reduction in freight 
costs under existing freight regulations. The equivalent of 6) standard 
boxes would be 928 cartons which would have a combined weight of only 37,58) 
pounds, or only about 1,300 pounds in excess of the minimum of 36,300. In 
order to bring up the weight of fruit and cartons more nearly to that of 6) 
standard boxes, many packing houses are loading in excess of 928 cartons into 
cars. 

Packing Labor Costs.--Packers employed to pack fruit in standard wooden 
boxes are invariably paid on a piece-work basis--so many cents per 1,000 
fruit paceedee! While packout sizes vary slightly, the cost of packing 
under the old system can be estimated with considerable exactness. 

__ With the carton a very different situation exists» At the timo this 
study was begun very fow houses had had any extansive experience in handling 
fruit in cartons and especially in the operation of the volume-fill method. 

22/ Occasionally, packs may run as light as 80 pounds. 


23/ Sizes of lemons are given in terms of the number of fruit that can 
be packed in a standard wood box. The sizes usually shipped are as follows: 
210's, 252's, 300's, 360's, 32's, 90's and 588's. 
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Of the 10 packing houses contacted in April, 1953,— 2h,/ only one had any exten= 


sive experience in packing fruit in cartons. This house shipped approximately 
25 per cent of all fresh fruit sold in 1950-51 in cartons, using the place- 
pack method. In 1951-52 it shipped about 95 per cent of all fruit in cartons, 
one fourth being place packed and three fourths volume filled. Most of the 
other houses had shipped varying but minor proportions of fruit in cartons in 
1951-52 using the place=pack method of fill. All of them had or were instal- 
ling equipment for volume-fill packing of fruit. Several of the houses had 
been using the volume-fill method almost exclusively since the beginning of 
1953 but were still experiencing operational pinabtlemi 22! 

An important difficulty arises from the fact that, because of wide 
seasonal variations in the volume of fruit shipped, packing houses do not 
usually prepare monthly profit and loss statements. It was thus not possible 
to make comparisons of the operations of, say, the months of February and 
March, 1953, when fruit was packed volume fill, with costs for the same 
months in 1952 when fruit was packed in standard boxes. In any case Febru- 
ary and March would not be satisfactory months for cost comparisons because 
of the small volumes of fruit shipped during those months. 

It was found that the wage being paid to experienced packers varied from 
65-70 cents per 1,000 fruit packed, the higher being the more common figure. 
If this figure is used, the cost of packing 210's would be .210-x 70, or 1h.7 
cents, whereas the cost of packing 588's would be .588 x 70, or about 1.2 
cents. Persons familiar with the citrus industry of California consider that 
the 360 size (the mid-point of the size range) is the most representative 
size of fruit packed and shipped. If this size is used as the average, the 
labor cost of packing would be .360 of 70, or 25.2 cents a standard box. 
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2h/ These houses were selected because they were handling fruit in car- 
tons at the time this study was made and because previous contacts with mana- 
gers or boards of directors had indicated willingness to cooperate by sup- 
plying such data as were available. As these houses are located in four 
counties, reasonably good coverage of the main lemon-producing areas was 
obtained. 


25/ While data on volume fill were very limited at the time this study 
was initiated, further information was obtained from three additional pack- 
ing houses for operations during the month of June, 1953. Two of these were 
using semiautomatic volume-fill equipment. 
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Data available from several different sources indicate that a packing 
labor cost of 25 cents per standard box for all fruit packed is quite repre- 
sentative. In 1952, a detailed study was made of packing house operations in 
the Ontario-Cucamonga aren 20/ In this study it was found that in 1950=51 
costs of packing labor in the 6 lemon operations studied varied from 22.38 
cents to 28.35 cents per packed box. Four of the 6 houses had costs around 
23.50 cents. As packing wages have risen at least 5 per cent since 1950-51, 
this would give an average cost figure for 1952-53 very close to 25 cents per 
box. Another source gives estimates of packing costs per standard box from 
2.48 cents to 25.55 conte? It appears safe to conclude that in a reason- 
ably efficient packing house average labor costs of packing fruit in standard 
boxes would be about 25 cents. This figure has, therefore, been accepted for 
purposes of comparison. 

This method of calculating costs of packing a standard box of fruit on 
the basis of a particular size has one defect. It does not include the cost 
of training new packers. Managers have presented estimates of this type of 
cost ranging from 1-5 cents. Several managers stated that, if the standard 
box method of packing was continued, this cost would probably be somewhat 
higher in the years ahead because of rising wages and because of an increas- 
ingly high turnover of personnel. Although cxact data were not readily avail- 
able, 1.5 cents would appear to be a reasonable approximation of the cost of 
training packers when fruit is shipped in standard boxes. 

In conducting the controlled runs of fruit under the various methods of 
pack, managers were asked to include in the packing crews the employees en- 
gaged in forming cartons and inserting collars, the employees inspecting fill 
in cartons and the employees engaged in sealing cartons. The two houses which 
were able to conduct controlled runs presented the data shown in Table 9 on 
the results of these runs. 

Some explanation and interpretation of these data are necessary. In the 
case of House A, the unit cost of packing a standard box did not include the 
wages of the lidder and stackers which the manager stated would average about 


26/ Tinley and Parks, op. cit. | 


27/ Smith, Eugene R. Comparison of Lemon Costs. Packed Box Basis, 
Standard Wood Box and Two One-Half Box Sealed Cartons. Mimeo. September, 
mz 
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2 cents a box. According to the manager, the unit costs for cartons (place 
packed) could not be regarded as significant because of the small number of 
boxes handled in each run. The manager stated that much larger volumes of 
fruit could have been handled by the same crew in the same time. The data on 
volume fill, however, are illuminating, In each successive run the unit 
costs were reduced, even though the volume of fruit packed in the third run 
was substantially below that in the second run. 

House B was unable to make special test runs on fruit in standard boxes 
and under the place-pack method... No orders had been received during the test 
period for fruit in standard boxes.. The figure given for place pack was an 
estimate made at the end of last year when this method was used extensively. 
Since the beginning of this year, this house has been 100 per cent on volume 
fill although operational problems were still being encountered in April. 


Table 9 


Unit cost of packing labor (controlled runs) , 
(standard box equivalent 


Packing House A Packing House B 
Container and Number of Cost Number of Cost 
method of pack boxes in run} per box |boxes in run} per box 
dollars dollars) 
Standard box 928 2320 a/ -- 
Wrapped 6,662 02295 
Cartons: place pack 963 .2989 
966 "28914 v/ +2312 
Cartons: volume fill] ,310 »0877 2,668 0605 
6,582 -0765 3,500 20625 
5,318 20651 


a/ No runs. 
b/ Not given. 


The managers of both of these packing houses stated that they were con- 
vinced that, as the packing crews became more familiar with the volume-fill 
method of packing, as operating difficulties were overcome, and as larger 
volumes of fruit were handled in the summer months, costs would be reduced 
still further. 
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_ Packing House © installed volume fill equipment early in 1953 and during 
July felt it had worked out its major operational problems. The cost tabu- 
lation in Table 10 gives a comparison between the 1951-52 season when every- 
thing was hand packed, although part of this was a naked pack into cartons, 
and the 1952-53 season. In particular the most, recent four-week period of 
volume fill operations is shown. The new equipment is a sheerboard operation 


with a mechanical shaker for settling the fruit. 
Table 10 


Unit cost of packing labor, House C 
(standard box equivalent) 


1952-53 Period of Noe of 


Item 1951-52 | season 6/27/53- | standard 
season thru 7/25 | 7/25/53 boxes 
Packing costs 
Hand «22501 16638 
Volume fill 208950 39089 
" " 12312 
Average packing costs 
1952-53 + 12996 55727 
Grading costs 
Hand pack «10065 16638 
Volume fill pack 06297 39089 
it " " 12312 
Average grading costs 
1952-53 07422 55727 
Misc. labor «25930 55727 
ul 1 22101 12312 


Total: Packing, grading 
and misc. 6348 34591 





The cost reduction for grading and miscellaneous labor arose from the 
higher and more flexible rate of operation in packing, The number of packing 
days per given volume of fruit was cut in half and the number of man days in 
storage and in loading cars could thus be cut in half, Ten graders were 
found to be capable of handling double the volume of fruit that eight could 


before in a given number of days run. 
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Fluctuations in costs are, of course, still very great. This may be il- 
lustrated by packing costs in this house for June 30 in the period reported 
on. On that day 2,873 cartons were packed or 1,)36.5 standard boxes. Total 
wages paid for packing was $87.20, a cost of 6.07 cents per standard box. 

The average size was very small, 480 per standard box; and the cost under the 
old wrap pack would have been 33.6 cents per standard box. Evidently small 
fruit which was so very expensive to pack under the old system is a little 
less expensive to pack with volume fill than the larger sizes. This cost re- 
lationship among sizes is logical as the small sizes settle easier and the 
top layer can be arranged faster. 

Packing House D which uses semi-automatic equipment made an estimate of 
the cost of packing labor on the basis of 3 weeks of operation. The house 
employed a crew of 10 girls: 2 folding cartons, filling cartons, 2 sizing 
fruit, 1 at the shaker and 1 counting. The results, including the wages of 
the girl doing the sizing, are shown in Table ll. 


Table 11 


Unit cost of packing labor, House D 
(standard box equivalent) 





Number of 
cartons 
filled 





June 7-13 
June 1-20 
June 21-27 





Packing House E also with semi-automatic equipment had maintained a 
daily check for nearly 2 weeks on the number of cartons filled and the cost 
per standard box equivalent. The volume~fill method was used for packing top- 
grade fruit, whereas second-grade (or "choice!") fruit was hand filled, a 
packing technique halfway between volume fill and place pack. Under this 
method girls size fruit by sight and fill cartons which are then shaken down 
and inspected as in the case of the regular volume fill. On volume fill this 
house employed a crew of 12 girls: 2 folding, filling, 2 at shaker, 3 
sizing, and 1 counting. Table 12 shows pack-outs and costs per standard box 
equivalent. 
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Table 12 


Unit cost of packing labor, House E 
(standard box equivalent) 


| Volume fill Hand fill 


* Number Number Cost per Number Cost per 
of standard box of standard box 
hours equivalent cartons equivalent 









These data also indicate rather clearly the flexibility of operations 
under the volume-fill method. On July 1 some ,873 cartons were filled in 
102 hours as compared with 3,683 cartons on June 23. It is normally not 
practical to lay off part of the crew when a smaller volume is being packed. 
It may be possible, however, with experience so to regulate the volume of 
fruit packed in any one day so as to avoid extreme fluctuations. These data 
also indicate the greater economy resulting from volume fill over the hand- 
fill method useds This house is installing additional equipment to permit 
volume filling of its second grade fruit as well as of its top-quality fruit. 

Unloading Materials: Loading Fruit.--No data were obtained from packing 
houses relative to comparative costs of unloading shook, cartons, and other 
packing mterials, conveying same to the packing area, and of loading packed 
fruit in standard boxes and in carters In July, 1952, however, in an 
analysis of packing costs in standard boxes and cartons, Mr. A. W. Stacy 


28/ Packing houses are still experimenting in loading techniques and 
patterns for cartons. 
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presented estimates of the range of such costs for the two types of contain- 


wale Using the average of high and low costs presented by Stacy, the 


following tabulation may be made: 





Cents per Cents per 

Item standard box 2 cartons 
Unloading materials 00,80 00.57 
Spreading materials 00.25 00,12 

Bulkhead--miscellaneous 

materials for cars 00.86 -- 
Paper for lining cars -- 00,15 
Labor: Loading cars 01.02 01.82 
Labor: Making bulkhead 00.20 -- 
Total 03413 02.66 


These data indicate a reduction in favor of cartons of nearly one-half 
cent in the cost of performing these operations. 

Lidding of Packed Boxes.--This operation requires the services of a full- 
time employee (usually a man). It is estimated that the elimination of this 
employee (not needed in handling of fruit in cartons) would result in a cost 
reduction of . cents. 

Other Possible Economies.-~-All packing house managers interviewed were 
of the opinion that eventually certain additional economies could be develop- 
ed in internal plant operations as a result of the use of the volume-fill 
method of packing. Because most fruit is presorted and sized and is packed 
unwrapped, little skill is required of packers. Because of this, they anti- 
cipate no expense in training packers for volume-filling cartons. Further- 
more, because of the apparent greater flexibility of this method, it would 
be possible to pack much larger volumes of fruit with only minor additions 
to the packing crew. Moreover, packing labor could be utilized in the plant 
for other operations (for example, fruit washing) should the occasion arise. 
Early experience indicated that it would cost very little more to pack small 
than large fruit. This would be a distinct boon to houses located in areas 
which produce fruit of small sizes. It would also permit all houses to ship 
larger quantities of small sizes of fruit which they were unable to handle 
economically under the old system of packing. Finally, because packers could 
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29/ Stacy, A. W. A Study of the Comparison of Costs Between the Stan- 
dard Wooden Box and the Two One-Half box Sealed Cartons (Packed Box Basis). 
Confidential report made on July 3, 1952, 
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also be used to perform other operations, employees would be assured of more 
regular employment throughout the year. This would have a beneficial effect 
upon morale and would also probably result in some reduction in the cost of 
unemployment insurance, The effect of such factors upon plant operating costs 
and returns, however, cannot be gauged with any degree of accuracy at the 
present time. | 

Refrigeration in Transit.--The opinion is held by all packing house man- 
agers that, because of the superior insulating qualities of the corrugated 
paper carton, it will be possible to effect some reduction in the cost of re- 
frigeration on carloads of fruit shipped during the summer months. Lemons 
come from storage at an ideal temperature for shipping. Even after the pack- 
ing operation, there is no need to cool the fruit any further before shipment 
as the carton prevents a build-up of heat from outside sources, Apparently, 
lemons in shipment will not build up heat enough to cause any trouble unless 
the outside temperature is very high. It is believed by some packing house 
managers that this can be avoided by relatively inexpensive icing practices. 

In the past there has been some variation in icing practices where 
lemons were shipped in-standard boxes. One house shipped lemons the year 
round in boxes without any icing at all, and this practice has been continued 
with cartons. Some houses on the other hand used ice the year round, though 
the amount of icing was reduced in the winter months. Other houses used ice 
only in the warm summer months when the heaviest movement of lemons to mar- 
ket occurred. 

The most common icing cost, half-stage standard to New York, is $103 per 
car. A few houses follow icing practices which raise the cost still higher. 
Icing costs to points west of New York are, of course, considerably lower 
than the $103 per car to New York. This cost is probably a conservative es- 
timate for about 75 per cent of the shipments made. On this basis the average 
cost of refrigeration on all fruit shipped annually would be about 16.6 cents 
per standard box. 

It is well-nigh impossible to predict what refrigeration practices will 
be adopted finally in regard to shipment of lemons in cartons. These will 
depend to a considerable extent on experience as to the arrival condition of 
fruit and on the viewpoints of individual packing house operators. Some pack- 
ing house managers consider that with the use of cartons refrigeration costs 
may be reduced as much as 50 per cent. 
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During the past year several packing houses have shipped fruit experi- 
mentally either without refrigeration or with reduced icing. The results of 
these experiments have not been too conclusive. They indicate that economies 
can be made in the cost of icing, but the quantitative effects as far as in- 
dustry-wide refrigeration practices are concerned are not yet available. It 
is probable that after the end of this summer indicative trends in practices 
will be estalished. 

Probable Increased Costs.--Certain increased costs will be incurred, for 
the time being at least, by packing houses which are shipping fruit in cartons. 
These would include an increase in costs for shape sorting of fruit, higher 
storage costs, and higher depreciation costs. 

Many, though not all, of the houses contacted employ 1 or 2 girls sort- 
ing fruit on conveyor belts as such fruit comes from the mechanical sizer 
which sorts fruit only on the basis of diameter. This postmechanical sizing 
in some instances appears to have been necessary because of defects in the 
adjustment of the sizer. Based upon work done by the senior author of this 
report, the cost of hand sorting of lemons by shape will not run above 1 cent 
per standard box equivalent. This cost may be reduced or even entirely clin- 
inated if improvements can be made in mechanical sizing or if the trade gives 
more general acceptance to fruit of mixed shapes in cartons. For the pur- 
pose of this study, this may be accepted as an increased cost in the volume- 
fill method of packing cartons. 

No satisfactory method has yet been devised to eliminate the standard 
wooden box from use also as a storage box. 20/ So far there has been no ex- 
perience that would permit definite estimates of the probable average life of 
standard boxes used for storage nor of the cost of cleaning and repair of 
boxes, Houses anticipate a probable life for storage boxes of from 4-6 years. 
Because only a small proportion of fruit is kept in storage as long as six 
months, it is probable that storage boxes could be used on a average of 3 
times a year.. 

Discussion of this problem with several managers of packing houses indi- 
cated that it would be conservative to expect a minimum of at least 10 uses 
of storage boxes. The cost of a storage box (minus lid) to a Group A packing 
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30/ Experiments are underway to devise a more satisfactory and less 
expensive method of handling lemons in storage. 
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house would be 0.l} cents for shook, 1 cent for nails, and 1.2 cents for con- 
struction labor or a total of 2.6 cents. On the basis of 10 usages, the 
cost per standard box equivalent would thus be }.26 cents. Some packing 
house managers considered that these figures were to high beeause in their 
opinion storage boxes would be used more than 10 times before they would have 
to be discarded, 

After each use it is necessary to wash, sterilize, and make minor repairs 
on boxes used for storage purposes. Becuase of lack of experience with mul- 
tiple use of standard boxes for this purpose, it is difficult to do more than 
make a rough estimate of such costs. A. W. Stacy and Eugene R, Smith, and 
several other persons familiar with packing house operations, have made esti- 
mates of such costs. These estimates indicate that the cost of cleaning,. 
sterilization, and repairs would be about .25 cents where a storage box was 
also used for packing and 2 cents where the box received multiple use for 
storage purposes. For the purpose of this study, it will be assumed that ad- 
ditional cost for cleaning and repair of boxes used exclusively for storage 
purposes (where fruit is shipped in cartons) will be 2 cents per standard 
seatestont ce’ 

As was stated earlier, the new method of shipping lemons is by no means 
firmly established. Should this new method for some reason or other be found 
to be unsatisfactory, it would be necessary for packing houses to revert (per- 
haps only temporarily) to shipping fruit in standard wooden boxes. For this 
reason packing houses have installed new carton-handling equipment in addition 
to the equipment necessary for handling wooden boxes. In some of the houses 
most of the old equipment has been fully depreciated; in many, however, old 
equipment was still being depreciated. Regardless of whether or not the old 
equipment has been fully depreciated, cartons would have to bear the cost of 
depreciating the new equipment. This can be regarded as an additional cost. 

The amount of additional depreciation per standard equivalent to be as- 
sessed against cartons would tend to vary between houses depending upon such 
factors as: (a) the types and costs of new equipment installed; (b) the num- 


ber of cartons of fruit packed annually; and (c) the depreciation rate used. 


31/ The cost of a storage box for packing houses not in Group A would be 
53.4 cents due to the higher cost of shook. For such houses the additional 
storage cost would be 5.3 cents per standard box equivalent. 
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For the purpose of this study, a detailed statement of new equipment installed 
was obtained from one of the packing houses that was shipping all fruit under 
the volume-fill method 22/ Some or all of this equipment had been installed 
in other houses contacted. The total amount of depreciation provided annual- 
ly in this house would, of course, not vary over the period of depreciation. 
The cost per standard unit, however, would vary depending upon the number of 
cartons packed annually. For example, if 800,000 cartons (100,000 standard 
units) were packed annually, the cost per standard unit’ would be only half 
that if only 400,000 cartons were shipped. For the purpose of this study, it 
is assumed that 00,000 cartons (200,000 standard units) would be packed 
annually. Although in most packing houses packing equipment (other than mo= 
bile equipment) is usually depreciated over a 10-year period, it was con- 
sidered that, in view of the fact that some of the new equipment may prove to 
be unsatisfactory, a more conservative policy would be to depreciate such 
equipment over a 5-year eden ee” 

The following tabulation may be regarded as representative of the types 


and costs of new equipment installed in a medium-sized packing house: 


Cost to 
Item nearest dollar 

1 sizer $ 3,210 
Installation of sizer 3,500 
1 vibrator 1,118 
1 sealer 5,700 
2 motor trucks 25350 
2 batteries and chargers L319 
Materials for pallets 163 
3 gangplank ramps 788 
10 pull out belts 1,488 
Conveyors with legs 200 
Wiring 829 
Labor 1,000 
Total $21,705 
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32/ This house had, however, not installed semiautomatic or automatic 
equipment for filling of cartons. Installation of such equipment would re- 
sult in higher costs for depreciation which would be offset (fully or par- 
tially) by lower costs for packing labor. 


33/ It is also probable that other equipment in the process of develop- 
ment may result in the early obsolescence of some of the equipment for volume 
fill now in use, 
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Annual depreciation on $21,705 at 20 per cent would be $4,341. Assuming 
that the house will pack },00,000 cartons or 200,000 standard units annually, 
the cost per standard unit would be about 2.17 cents. Information since ob- 
tained from other packing houses would indicate that substantially the same 
equipment can be installed for several thousand dollars less and that this 
equipment is capable of handling considerably larger volumes of fruit than 
the 100,000 cartons used in this calculation, Similarly, the cost of instal- 
ling all equipment to permit semiautomatic filling of cartons would appear to 
cost not more than $35,000. 

It is not improbable that many packing houses will have an additional 
depreciation cost of not more than 1.5 cents per standard unit where cartons 
are manually filled and not more than 3.0 cents where semiautomatic filling 
equipment is used. 

Recapitulation.--Before recapitulating in tabular form the net cost re- 
ductions that may be secured by packing houses shipping lemons in cartons 
rather than in standard wooden boxes, it is necessary to stress again-- 
because at the time this study was made the industry was still in the conver- 
sion phase=-much of the cost data presented are tentative calculations of 
minimum cost reductions. Because packing houses were still experiencing 
operating problems, it is probable that the cost reduction for volume fill is 
conservative. Other reductions in general packing house costs may be possible. 
A full year's operation under the volume-fill method will probably be neces- 
sary before the extent of such reductions may be determined. It is probable 
also that only at the end of a full operational year will it be possible to 
determine the potential reduction in costs of refrigeration. Finally, 2 or 
3 years may have to elapse before more definite data are available in regards 
to increased costs for storage of fruit and depreciation. The recapitulation 
is shown in Table 13, 

The data shown in Table 13 pertain only to cost reductions which, in the 
opinion of the authors, can be considered immediately available to growers in 
Group A houses. The net reductions are shown to be $0.389 per standard box 
equivalent. For growers in non-Group A houses two adjustments would need to 
be made because of larger billing rates for shook. The standard shipping box 
costs them 11 cents more so their saving there is 1l cents greater. The 
wooden storage box needed with the use of cartons would cost them more, so 


there the cost is increased 1.1 cents, the net difference between Group A and 
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Table 13 


Comparison of costs 
Standard box and half-box carton 
Group A houses 







Standard Half-—box Cost difference 
Item box carton (2) | decrease] increase 


dollars per standard box equivalent 


Materials (billing out prices) 
Standard (incl, construction) 
Carton (incl. collar and glue) $2492 


Packing labor 
Standard 
Direct (.252) 
Training (.015) 
Carton (volume fill) 


Freight 
Standard 


Unloading and material spreading 
and loading cars 


Total reduced costs 


‘ 
Storage box (cost $0,.26-- 


10 uses) $+ 03 
Cleaning and repair +,020 
Shape sorting +010 
Depreciation (new equipment) +022 


Total increased costs +095 


a ee 


Net cost reduction $-.389 
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non~Group A being 9.9 cents. Non-Group A houses thus can expect to immedi- 
ately reduce costs by 48.8 cents. 

It needs to be emphasized that billing rates have been used in these es- 
timates. A further reduction is found in the discounts offered by manufac- 
turers to jobber purchasers, but have not been included as a specific item 
for a number of reasons. The analysis would be complex because such discounts 
exist for both old and new containers. It would be difficult to estimate the 
distribution of such discounts between jobber purchasers and packing houses. 
Apparently, however, a further reduction in cost in favor of cartons of about 
5 per cent can be looked for. 

Partial corroberation of the cost reduction for non-Group A houses is 
afforded by House F which shipped over 95 per cent of its fruit in 1951-52 in 
cartons and started the use of volume fill before the summer sales that year. 
The results are shown in Tables 1) and 15. 


Table 1h 


Operating practices of House F 
(standard box equivalent) 


Per cent of fruit handled 












Container and packing system 


Standard box 
Carton: place pack 


Carton: volume fill 






Table 15 


Operating costs per unit of House F 
(standard box equivalent) 








1950-51 





Labor 
Materials 






Total 
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An examination of Table 1) shows the shift in use of containers and in 
packing techniques between 1950-51 and 1951-52. Table 15 shows a great re- 
duction in both labor and materials between the two years and accompanying 
the shift in practices, The cost reductions shown for this house were 6.90 
cents. 


Other Potential Cost Reductions 

In the preceding section, an attempt was made to estimate the cost re- 
ductions that appear to be immediately available to packing houses which ship 
lemons in cartons rather than in the standard wooden box. In this section 
attention will be directed to possible reductions in the cost of marketing 
lemons in other stages of the marketing channels and which have risen as a 
result of the use of the new carton. Little tangible data were available at 
the time this study was undertaken as to the magnitude of these cost reduc- 
tions, but it is considered necessary to mention all economies in order to 
accurately describe the revolutionary nature of the new technique of market- 
ing lemons. 

Refrigeration.--Mention was made previously of potential reductions in 
refrigeration costs (page 43). To the extent that such reductions are forth- 
coming, they will accrue immediately to the benefit of packing houses. 

Recooperage.--One of the difficulties in shipping lemons in the standard 
wooden box is that breakage in transit is considerable. The repair of broken 
boxes known as recooperage is borne by the railroad companies. Information 
available indicates that the cost of recooperage averages $12.00 a car or 
about 2.6 cents a standard box. Experience to date indicates that recooper- 
age on lemons shipped in cartons in negligible. Elimination or reduction of 
recooperage costs would accrue immediately to the railroad companies. 

Maintenance of Fruit Quality.--From a technical viewpoint, it was gener- 
ally believed by persons in the lemon industry that fruit could not be 
shipped in a tightly sealed container. The traditional view was that a ven- 
tilated package was required. It was, therefore, a matter of surprise to 
find in some of the early experimental shipments of lemons in cartons that 
fruit not only arrived in distant markets in commercially acceptable form, 
but that the condition of fruit was often maintained better than if shipped 
in standard wooden boxes. There was generally less decay of fruit in cartons. 


There was less loss of weight due to desiccation. This was particularly 








‘shai teiiheian aie aad ieee teiaee ne 
~or do%y 8 eed dt olaet - SRMRARE fos AMOREE qeorded coopindnet yrtaoag 

pciyaagnicoss bas evecy ont std medwited. aieitoden bas sodel died sodtoub 
Oacyl oxow stded aiid 101 Mwodeoen tdoubott. 06 ont? . 4eacfdveng ok a tits ods 
a ee +engo 











Sunttobat aal iliantes. 8 

‘tte one -osiittee oF ober peep ate AB Mitton & putbeosia odd Al 
-qide dogde eoatiord sales of sfdelievs wanes ot, of aseags ded astobtouly 
 wohbesé thit of .xed asboor BeBhrede adé ot aarte terior Bnovaso Hf ‘enon ; 
— to shoo odd ot ettoktoshet sgtinans - od ketootib od fine aoisnotis 
8 8B mealy dved doluiv tte efenmeto giftentran ors. to sogede teddo nf snotied — 
de ofdelisvs-otew sted oldignsh offdhl .nodeso wen oils to oon odd to Hytot 
~ mopie't dcoo daodt to sivkingem ont of va agledsebes cow ebtrt2 ert omet oft 
ot YebT6 Ki epiwoncss [te dedtnem od yrsedooon bowwhiéned ef df yd .enods 
steA'fam ‘ko supitises won sit Yo ettiten yakdottidover sit sdinedgh yletsiebod 





ie Seihtosthcts Lsitnotog Tt) Wepoivesd abe sew 13 i Tifoides fg ESBS op itieh 
<Htuct 648 attobtoubcs dove todd daedaer ent of, (td og 8q) ase noddategiitete 
~ yigpenod Bitbiasg to ditened oft of ylotertenmns eutoos Liv eer sc gamed 
Poet oad ni enomol entoqtde mt setdtyseThib oft Yo on sit: 5 
ioe ~ bist oAT  voldstobsenes ef tkereyd of ogdisort daly ae eb catian 
cigsitoint .teitaqucys baowktes od gd onttod ef ayeteqooosy e& mrorel eexod 
arcu <4) — = 00.8% sosrievs oyetaqboos: to. dzoo oft tedt eodsothat sfdalpevs 
| sergqooos Gol} evtdatberl otsh of soustteqe’l aod Sisbasda s aines OS Seeds. 
To gotteeber qo noiendngt seidigiinen pi enodted mt boagide enomel 20 ‘936 
pS weotneamoo bsaorlisy aid. of isi asst aes bEsrow eteos Cee. 
‘steneg tout ~ditoqwoiv Iastadoed = mort Each : gonenedn 
ed Yon Blyoo ditt dadd yateebar eg pig ae enger3q, e on, aan 
~ev's daddy tew'Wotv tenotsibexd ad? .sxemketnine befses yltdgtd a ab begqids 
od eeitame to seddem s stolons yasw 1 | .bovinper ast egeisaq bedalid 
“Pett -enosrso ak ehonel to: atrontgans fptsotiivredts: eine. add. 20 ome ab bord : 
gateT oidesgoses Yileiogennos AE adoobrent dandath ni dover ylne don tere 
* peqqertet 22 neds aitded benisciise goede say ¢oytt to ooitibios silt ts dud 
sanigdike mi diiT? lo ysbeb vol eiketeneg esw otied _ycoxod aeboow brsbasts at 
Vinsinobting tox siiT . .nostegatgob of sub Jilgiow To. seed eeok eee osonT 


























Sl. 


important to chain store managers who had to account for their fruit on a 
weight basis. Desiccation also tended to impair the appearance of fruit on 
retail display racks. There is abundant evidence gathered by merchandising 
agencies in support of these conclusions. It seems probable that this par- 
ticular characteristic, fruit quality, was the most dynamic single element in 
the trade acceptance of the new container. 

Handling of Boxes; Wholesale Markets.--Large numbers of retail grocery 
units are too small to handle a full standard box of lemons at a time. In 
consequence, in many wholesale markets jobbers have followed the practice of 
sawing the standard wooden box in two. The end with the center head could be 
nailed together so as to give a fairly presentable half box. The other end, 
however, was patched with paper and string or rope, or a special box end was 
nailed in. The resulting half box was unsightly, cumbersome, and weak, and 
therefore, very undesirable to the retail trade. While the cost of the oper- 
ation is clouded in a complex of jobber margins, the expense and inconveni- 
ence of the practice are obvious, For each such box cut no one has ever 
suggested a cost below 20 cents per standard box, and a figure of 25 cents 
would seem a more likely, but still conservative figure. The use of corru- 
gated paper containers eliminated this sawing operation. 

Another advantage to some wholesalers was developed by their continuing 
to use their unit charge on the two half boxes and thus to double their mar- 
gin. It seems likely this practice will be temporary; competition will force 
an adjustment. 

Some technical faults exist in the carton, however, and these have been 
particularly pronounced in the wholesale market. The cartons have not stacked 
as well as the wooden crate and in crowded quarters inability to stack high 
may cause some inconvenience. The problem was particularly bad in hot, humid 
weather when the paper would weaken rapidly. Fortunately, newer materials 
and better box designs are standing up better. 

Complaints have also been received regarding the pungent odor of the 
fungistatic materials used. Also some cartons are difficult to open for in- 
spection. Most of these problems appear to be minor in nature and likely to 
be overcome as experience is gained and research encouraged. 

Retail Markets: Operating Methods.--The common procedure for handling 
lemons in retail stores is somewhat as follows: Containers of lemons, along 


with other types of perishable produce, are received by stores and placed in 
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a storage room located at the back of the store. Whenever lemons are needed 
to fill the display racks, it is customary to convey the container from the 
storage room to the display rack, rip off the lid, and dump sufficient fruit 
to fill the display rack. The standard wooden box usually contained far more 
lemons than could be displayed conveniently in racks or sold in a reasonably 
short time and any fruit left in the container had to be taken back to stor- 
age. Thus, for fruit received in a standard wooden box, 2 and sometimes 3 
trips between the storage room and the display racks were necessary. If a 
full box were displayed in any but the largest stores, shrinkage, decay and 
a less attractive appearance would inevitably result. If a retailer pur- 
chased his fruit from a jobber who sawed his boxes in two, the retailer would 
be saved some of this expense, inconvenience and fruit loss, but a greater 
margin had to be paid the jobber so not too much was gained. 

Although practices in regard to display of lemons in retail stores vary 
somewhat in different parts of the country and in different types of retail 
stores, there is abundant evidence that the great majority (especially chain 
stores) take off the wraps of almost all fruit when it is displayed or at 
least before sale. An important proportion prepackage into transparent con- 
sumer trays in their wholesale warehouses. If the wraps are left on in the 
display, the preduce clerks must keep collecting them as the customers do 
the unwrapping and an unsightly display often exists inspite of every eave ia! 

The cost of these retail operations is difficult to appraise and there 
has been no opportunity to carry out a formal research project on the problem. 
For a period of nearly seven years, however, the senior author has been 
giving close attention to the matter. Research and executive personnel of 
merchandising organizations have been contacted and their estimates obtained. 
Individual store operations have been observed not only in California, but in 
Chicago, New York and other towns, large and small. In particular, the two 
authors together, recently contacted responsible executives and managers of 
local chain store organizations. These particular people estimated that it 
took from 12-15 minutes of a store assistant's time to convey a standard 
wooden box two trips between the storeroom and the display racks, to open the 


3L/ A few stores catering to high income families sell lemons in wraps. 
and unwrap and rewrap every day to assure themselves of offering no decayed 
fruit. The very great expense is obvious, 
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box, and to remove and dispose of wrappers. 

In contrast, it is usually possible to handle lemons in cartons from 
storeroom to display racks in a single trip. In most stores the volume of 
fruit in a carton corresponds reasonably well with the capacity of storage 
racks. Less time is needed to open the carton, and no unwrapping of fruit 
and disposal of wrappers are necessary. Because of the better condition of 
fruit upon arrival, fruit arriving in cartons can be displayed for a longer 
time in racks than fruit in wooden boxes. It is estimated that fruit in 
cartons can be handled from the storeroom to the display racks in from one 
fourth to one fifth of the time required for wrapped fruit in wooden boxes. 

Retail Markets: Cost Reduction.--The net time saved in retail stores on 
the basis of the above estimates is between 9 and 12 minutes. In the contacts 
made in Los Angeles, clerical costs were estimated at from 3.0 to 3.5 cents a 
minute. It should be noted, however, that the national average is close to 
25 ee The average reduction in cost would appear then to be at least 


20 cents» In places it equals 0 cents a standard tone ate 
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35/ Specifically, average gross earnings per hour in March, 1953, for 
employees in food and liquor stores was $1.48. Monthly Labor Review, vol. 76, 
NOe 6, Pe 681. 


36/ Some specific estimates made by experienced people in chain store 

management with the time of the estimate and the area in mind were as follows: 

Oranges 252 and 288 size, unwrapping alone, 16 cents, California, 
just after World War II. The reference to oranges is pertinent since the 
problem is the same differing only in magnitude. 

Lemons 360 size, unwrapping alone, 20-25 cents, nationwide estimate, 
late 190's, 

Lemons and oranges, all sizes, wnwrapping alone, 25 cents, Philadel- 
phia, 1950. 

Lemons, 360 size, unwrapping and handling, wholesale and retail, all 
cost reductions of carton compared with old standard box, New York City, 1952. 


It is pertinent here to point out that this question of the cost of un- 
wrapping fruit in retail stores was a major factor in bringing about the in- 
vestigation which led to the development of the lemon carton. For many years 
a controversy had existed as to the need for citrus fruit wraps. Retail 
store representatives wanted them left off because of the cost of unwrapping. 
Lemon merchandising organizations felt they should be used because otherwise 
there would be an increase in shrinkage, bruising and decay in the wooden 
crate, This controversy was repeatedly brought to the attention of the 
senior author and of the Ventura County Citrus Growers Committee who together 
initiated the lemon packaging study. The objective set up was to eliminate 
unwrapping, perhaps by use of transparent wrap, perhaps by use of consumer 
package, perhaps by a shipping package which would maintain fruit quality 
even though no wrap was used. In the experiments with a transparent wrap 
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These calculations of retail cost reductions, however, are in part 
hypothetical; their translation into cash cost reductions by store management 
may be most difficult. The problem involved has been pointed up by arguments 
that unless a store's labor load cash cost is specifically reduced, no cost 
reductions can be claimed. In the authors! view this argument ignores the 
realities of retail store economy. - 

In the first place, cost reductions in terms of labor are discrete items 
and rarely if ever in retail operations correspond to a specific employment. 
It is not often that the labor load can be reduced in exactly the given 
amount. A certain proportion of such labor time reductions, however, do hit 
upon situations where as a result the labor load can be reduced and then the 
cash savings are extreme; but, of course, do not represent fairly the spe- 
cific operational change which brought about the reduction in labor load. 

To be logical we should deal with the average. 

More commonly certain labor time is released for other duties. Ina 
retail store there is always work to be done. The advantage of getting these 
other tasks done presents, of course, a problem for which no simple calcu- 

- lation will suffice if exactness is wanted and we will not attempt it here, 
but it would appear to be logical to assign an average wage evaluation to 
the item. 

some hundreds of shipments were made by various packing houses. 


See: Roy J. Smith. Memorandum on Pliofilm Usage Tests. To Ventura 
County Citrus Growers Committee, Santa Paula, California. July 7, 19h9. 
Mimeographed. 7pp. (Division of Agricultural Economics, University of Cali- 
fornia) The following quotation is of interest: "...the most important 
objectives of these studies are improvements in marketing at the retail out- 
let and in the home. A transparent wrap will not be taken off at the grocery 
store. Estimated savings in labor are 21 cents for 360 lemons and 16 cents 
for 252 oranges." p. 7. 


Memorandum on Pliofilm Wrap Tests on Lemons. To 
Ventura County Citrus Growers Committee, Santa Paula, California. September 
26, 1919. Mimeographed. 2pp. 3 tables attached. (Division of Agricultural 
Economics, University of California) 


Memorandum on Wrapping Machine being Built by 
Hudson-Sharp Machine Company. To Ventura County Citrus Growers Committee, 
Santa Paula, California. May 31, 1950. Typewritten. 3pp. (Division of 
Agricultural Economics, University of California) 
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Finally, a difficult and disagreeable task is eliminated. Women may not 
and most men should not handle packages weighing 85 pounds. Unwrapping fruit 
is a most boring task. Most store operators were emphatic in stating that 
retail stores are experiencing increasingly great difficulty in securing and 
keeping store assistants. The elimination of any task is an advantage and one 
of this character is most fortunate. 

These three forms of advantages to the retail store are difficult to 
measure except in terms of labor cost reduction. Time is required, perhaps, 
before a store can realize it in its accounts. The impact, however, is there 


and the investigator has no recourse but to accept it at face value. 


Factors Governing Trade Acceptance 
The first local shipment of lemons in cartons took place in April, 1951; 


the first eastern shipment, about 3 months later. Yet, by April, 1953, just 
2 years later, nearly 80 per cent of all lemons sold fresh were in cartons. 
This spectacular shift from standard wooden boxes to paper cartons cannot be 
explained simply from the supply side. Although individual packing houses 
pushed the sales of lemons in cartons, there was no concerted industry-wide 
effort to induce the wholesale and retail trade to accept the new container. 
As has been pointed out wholesalers found some definite disadvantages in the 
container and they can hardly be credited with initiating the demand, 

The conclusion seems inevitable that it is in the retail stores that 
there is to be found a prime reason for the rapid conversion to the carton. 
The greater attractiveness and improved maintenance of fruit quality appar- 
ently was of first importance. The half box unit was a more logical unit of 
sale. Reductions in operating cost both in terms of fruit quality mainte- 
nance and in terms of labor requirements gave a solid basis for the demand. 
So obvious and pressing were these factors that from the earliest days of the 
carton, premiums were commonly paid for it. 

Because of limitations of personnel and time, it has not been possible 
to undertake a detailed study of the demand side of the market for lemons in 
the new container. It is the view of the authors that such a study would be 
of value to the lemon industry. The experience with the carton has demonstra 
ted that giving attention to the needs and viewpoint of retail store outlets 
can have a most beneficial effect on the entirety of the market mechanisms 
and practices. It is the retailer who in the last analysis sells the fruit to 


the consumer. 
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Who Will Benefit? j 

In previous sections it was shown that the shipment of lemons in cartons 
rather than in the standard wooden box has resulted in substantial cost re- 
ductions in the packing, transportation and retailing of lemons. These cost 
reductions are likely to have an important bearing on the future of the lemon 
industry. It is necessary, therefore, to give attention to the question of 
what groups will benefit therefrom. Economists commonly refer to the question 
as one of incidence; the question being what group will gain the advantage or 
disadvantage from an increase or decrease in costs,» 

An answer to this question is complicated by the facts that (a) the in- 
cidence of such benefits is likely to be different in the short and long run; 
(b) broad assumptions as to the competitive situation within the industry may 
not accord too closely to actual conditions in operation or future changes in 
such conditions; and (c) new and unforeseen circumstances may arise which may 
substantially modify the demand and supply situation for lemons. 

Students of economic theory are generally agreed that, in an industry in 
which there is full and free competition and in which the factors of produc- 
tion can be shifted readily from one field of production to another, the 
benefits arising from cost-reducing technological changes will, in a reason- 
ably short period of time, be passed on to consumers in the form of lower 
prices. Producers, processors, or marketing agencies may secure the initial 
benefits, but if these benefits result in returns in excess of long-term or 
normal costs, output will be expanded. The larger output would be sold only 
at lower prices so that in the course of time consumers would be the primary 
recipients of the benefits arising from technological improvements. 

It is generally recognized by economists, however, that many industries 
do not operate in a free competitive manner and, furthermore, that, for bio- 
logical and other reasons, factors of production cannot be shifted readily 
from one branch of production to another. Even where such shifts can be made, 
several years may elapse before the increased volume of output becomes avail- 
able for the market. The "long run" may, therefore, involve a considerable 
number of years. The longer the time that elapses between the initial stimu- 
lus toward increased production and the eventual increase in output, the more 
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there is likelihood that new osnevetennes may arise to modify or even 


distort the ultimate result. 

Finally, it is necessary to realize that there are differneces in the 
elasticities of demand for different types of products. Logical reasoning 
plus statistical studies have shown that the demand for many foodstuffs or 
groups of foodstuffs is relatively inelastic. In other words, a moderate de- 
crease in price (say, 10 per cent) will result in a relatively smaller in- 
crease (say, 5 per cent) in the volume taken off the market. Or, put in 
another way, a moderate increase in volume of output (say, 5 per cent) will 
result in a relatively greater decrease (say, 10 per cent) in the price if 
all the product is to be taken off the market. 

Bearing these basic ideas in mind, it can be stated that in the short run 
the benefits of cost reductions made by packing houses by handling lemons in 
cartons will accrue to individual houses. Because most of the packing houses 
are operated cooperatively, the benefits will accrue to growers in the form 
of higher net prices for fruit delivered. Becuase of the competitive situ- 
ation, the commercial houses will also pass on most of the cost reductions 
to growers from whom they purchase fruit. Similarly, the cost reduction that 
may accrue to railroads (reduction of recooperage costs), to jobbers (elim- 
ination of box-halving operations), and to produce warehouses and retail 
stores (reductions in costs of unwrapping fruit and of spoilage) will accrue 
immediately to each of these groups. 

As regards the jobbers and retail stores, the reductions in costs will 
'in effect mean an increase in net returns from handling lemons. Competition 
within each of these two segments ( the jobbing and wholesale segment and the 
retail store segment) of the marketing structure is very keen and will cause 
these two groups to pass on an important portion of these benefits to pro- 
ducers and consumers, the division between these two depending on the elas- 
ticity of demand and on such new supplies as may be forthcoming. 

Just what demand elasticity exists in the lemon market is quite beyond 
the scope of this paper. The matter has been studied statistically, and 
conclusions have been uniform that the market is inelastic-though a lesser 
degree of inelasticity exists at the retail level than at the f.o.b. level 


Cc i ee 


37/ For example, a general rise in the price level, an increase in pop- 
ulation, a change in purchasing power or consumption habits of consumers, or 
the development of substitute products. 
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or the on-tree teve1.28/ The evidence is not clear cut, however, and with 
the highly dynamic situation occasioned by both fresh lemon and lemon product 
market developments, it would appear wise to assume that the elasticity of 
demand for lemons at the retail level is unknown. Pertinent to this thinking, 
it is useful to remind ourselves that apparently the quality of fresh fruit 
and the ease of its distribution have been improved with the new box. The 
lowered costs for retail firms make the handling of lemons more attractive to 
them and the tendency will be to try to expand it. Thus, an enlarged market 
for fresh lemons could be in process of development (or possibly a greater 
market retained from the incursion of products). 

If demand at the retail level should be inelastic and if retail firms 
lowered their margins (in response to lowered costs and to competition), one 
might, at first glance, assume that consumers would benefit greatly; that is, 
they could buy at much lower prices. But with demand inelastic, retail firms 
which attempted to lower their sales prices would not be able to increase 
their volume of dollar sales proportionately; they would, in fact, have to 
accept a lower dollar volume of business. Moreover, even though inelastic, 
there must occur some increase in quantity taken at the new lower prices, and 
retail firms would be forced to compete in the wholesale market for these 
needed extra supplies, Under such conditions, the feasibility of consumers 
benefiting in this fresh lemon market from these retail cost reductions would 
appear to finally depend on the offering by packing houses of added lemon 
supplies and of very sharp competition among retail firms for the purchase 
and sale of these increased offerings. Producers would absorb some of the 
reduction in margin. i 

If demand at the retail level were elastic, a somewhat different situa- 
tion would prevail, Price reductions by retail firms comparable to cost re- 
ductions would meét. with a more than proportionate increase in quantity taken 
with a consequent increase in total dollar business. Consumers would benefit. 
This development assumes, however, that packing houses would offer a materi- 
_ ally greater volume of fresh lemons. If packing houses did not offer a much 
greater volume, retail firms would quickly raise their buying price to obtain 


p/ Kuznets, Ge Me "Domestic Demand for Lemons." California Agriculture, 
vole 4, noe 10, pe 2. 


Hoos and Seltzer, op. Cit. 
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lemons needed to supply consumers at any lower selling price, and these retail 
firms would see their new wide-profit margin quickly disappear. Producers 
would still stand to gain an important part of the cost reductions in the re- 
tail level because any price reduction that did occur must be accompanied by 
an important increase in the quantity of lemons taken. 

The limiting factor for consumer benefit in the cost reduction in retail 
levels is the limitation in supplies, and it applies regardless of elasticity 
conditions, differing only in degree,.== 

The critical question that arises then is whether or not the volume of 
lemons offered in the fresh market will be expanded. It was shown earlier 
(page 3) that, although bearing acreage in lemons expanded rapidly between 
1935-36 and 196-7, bearing acreage has declined significantly since the 
latter year. Furthermore, the production of lemons per acre has tended 
since 190-1 to decline. The unfavorable relationships between returns to 
growers and cultural and marketing costs (page 20) would indicate that, un- 
less net returns to growers were enhanced, a further decline in acreage and 
yield may be in prospect for the years ahead. If the trends in bearing acre~ 
age since 196-7 continue, consumers may eventually be faced with the pros- 
pect of paying higher prices for. lemons whether fresh or in products. The 
cost reductions which growers of citrus fruit are enjoying will have the 
effect first of retarding the decline in bearing acreage. Many growers with 
low-yielding acreage will be able to stay in business. 

If the increased returns to growers are of great magnitude, there will 
be a tendency for acreage planted to lemons to increase in the years ahead. 
Many years, however, are likely to elapse before the output of lemons (in 
response to favorable price stimulus) can be increased substantially. Under 
existing cultural conditions, it takes 3 years to bring a lemon seed through 
budding and selection stages to field planting. Normally, a further 6 years 
will elapse before the planted tree produces enough fruit annually to cover 
cultural costs and be considered in significant production. Becuase of the 
long period that must elapse between increased planting and final increased 
output of fruit, growers are naturally hesitant about making the considerable 


39/ One might discuss the question in terms of relative elasticity be- 
tween demand and supply. In any case it is assumed that any change in 
Supplies of fresh fruit is occasioned by the cost redtictions and is limited 
by the corresponding points on the supply curve. 
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investment needed to increase acreage. This production complication may fur- 
ther postpone the time when a greatly increased supply results from the fa- 
vorable return stimulus. 

One could suggest an increase in production on present acreage, but, as 
shown earlier, present trends appear to be downward and, aside from normal 
year-to-year fluctuations, no important increase in yields need be looked for. 
If these fluctuations should be great, however, they could well dominate the 
factors that control the incidence of these cost reductions. 

The only source for increased supplies in the immediate future is diver- 
sion back from products outlets of the high percentage now so marketed, and 
the new low costs of fresh fruit selling obviously offer an inducement to do 
that. Here, however, we have another major development which will certainly 
limit any such action. New lemon products are being offered in the markets 
and are being accepted in great volume, In 1951-52, canned single-strength 
juice and frozen concentrate together were sold in an amount equivalent to 
2,294,000 packed boxes, approximately a million box equivalent more than in 
the previous year 2 Prices, while not equivalent to that sold as fresh, 
were still attractive. The fresh market does not seem to be disrupted. The 
current trend in sales is strongly upward. The products outlet appears like- 
ly to offer strong competition to fresh lemon outlets for producers' offer- 
ings. 

If, however, the consumer is to benefit in the near future from these 
cost reductions, even in the retail segments, a specific diversion of pro- 
ducts back to fresh fruit outlets would appear to be necessary. The deci- 
sion to do that will require consideration of price expectations in the new 
products outlets and of the elasticity of demand in the fresh fruit outlets 
in response to increased volume. It would seem pertinent here to recolle¢t 
that the elasticily of demand at the on-tree level is less elastic than at 
the retail level. Based on past experience, an assumption by growers of some 
inelasticity might be expected. With such inelastic conditions assumed, 
growers will be reluctant, purposely and in concert, to increase fresh lemon 


supplies, for, by definition, they could expect in return lower dollar 


40/ Figure 3 and Table 2. 
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receipts A2/ 

If on-tree returns were equivalent between the two outlets, no such 
diversion would oceur, but if these returns were not equivalent and diversion 
back to fresh outlets were to take place, it would bring considerable and 
immediate advantage to consumers, at least as far as fresh fruit sales are 
concerned. If the diversion were extensive enough, consumer benefits would 
not be limited simply by cost reductions in the retail level but, inevitably, 
would reach farther and farther back and would engulf all these reductions 
listed, even at the packing house level. Such absorbtion is inevitable in 
time if planting or yield production responses have time to make their influ- 
ence felt. By that time, however, competitive crops and competitive foods 
will be playing new parts and the economist would be rash indeed who would 
project his data ahead that far. 

This immediate problem is one of balancing on the one hand the gain to 
producers of shifting some percentage of supplies from products to fresh 
sales, and, on the other hand, producers! loss to consumers through over-all 
lower fresh fruit prices. Any impact of improved fresh fruit quality and 
unit of sale is highly pertinent here and also highly complicating. There is 
a balance in such redistribution of supplies which would give maximum returnse 
The consumers! advantage is that this point would also maximuze the tempta- 
tion of growers to increase plantings and yields. 

For some time to come producers appear to be in a most strategic posi- 
tion relative to these cost reductions. Retail firms will be tempted greatly 
to offer lower prices to their consumers, particularly if elastic demand 
conditions previal, but the problem of obtaining increased supplies will be 
the deterrent. 
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li/ It is assumed that the distribution achieved in the past among out- 
lots has resulted in a maximum return. For a discussion of this point, see: 
Hoos and Seltzer, Ope Cit. 
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Summary 


The purpose of this study is to analyze the economic impact of a revolu- 
tionary change in marketing lemons. Ina little over two years from the ini- 
tial trial, a new package is being used for over 80 per cent of fresh domes- 
tic shipments. The package permits the use of a new low cost packaging 
technique which is immediately being put into use by most houses. With the 
adoption of the new package cost reductions are immediately available to 
packing houses. Moreover, cost reductions are found to exist in transporta- 
tion, in refrigeration, in many wholesale markets and particularly in retail 
stores. 

The method of analysis has been to present a broad picture of the indus- 
try's general economic situation, to tabulate existing data on cost reductions, 
and finally to estimate the incidence of these cost reductions. 

The general economic position of the industry relative to competing 
crops was not strong after World War II. While there was considerable plant- 
ing in some areas, it was balanced by a loss in acreage elsewhere. Consump- 
tion of fresh fruit, by far the most important outlet, apparently was de- 
clining. 

Since 1948, however, important new juice products have been offered 
consumers, and these have been so favorably received that the general outlook 
has been better. This development has been very important because there had 
been in being for a number of years a well-established and purposeful diver- 
sion of the crop to lemon products which, until these new products were 
offered, brought in negligible returns. Since this diversion in total had 
grown to approximately one third of the crop, the impact of these new juice 
products has been significant in terms of grower returns. 

Our problem, however, has to do with fresh fruit. The cost reductions 
analyzed here for marketing this fruit are divided into two groups, those 
immediately available to packing houses and thus to producers, and those 
which are not so immediately available either to consumers or producers and 
which in addition often are not so easily measured. In this summary attention 
will be given only to the new volume fill technique of packaging as the place 
packing of cartons has been largely abandoned by the time of this writing, 
September, 1953. 
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The comparisons made in costs of package material has been complicated 
by important differences within the industry in methods of obtaining shook 
for the old standard boxes. Much the larger segment of the industry (Group 
A) owns its own timber and mills which gives them a materially lower billing 
rate for shook. The other houses (non-Group A) ean be considered to have 
shook costs 11 cents higher per standard box than those listed below, and 
consequently to have achieved by the amount, greater immediate cash cost re- 
ductions by the adoption on the half box carton. Group A houses, of course, 
if conversion should be complete for all varieties, would find themselves 
with holdings having an important residual value but no appraisal of this 
factor has been attempted. 

Also no attempt has been made to appraise the net effect of discounts 
from billing rates which exist in the industry. As of the date of this 
writing, however, they can be regarded as offering a further advantage to the 
use of the carton, perhaps of 5 per cent in its cost. 

The following tabulation of costs and of cost reductions or increases is 
for Group A houses alone, using the volume fill technique in packaging. 

These cost reductions can be considered as the minimum immediately available 


to growers. 


Standard Half-box Cost Cost 
wood box carton (2) reduction (-) increase (+) 
Package material #651 $4492 -$.159 
Packing house labor .267 -060 = .207 
Freight 1.658 1.5) - 114 
Unloading box 
materials and 
loading cars 0031 2027 - .00) 
Storage box 063 +$.063 
Shape sorting 20 010 + .O10 
Depreciation (new) 20 2022 + ,022 
Net cost reduction - 389 


This reduction in costs has been absorbed already in an important degree 
by producers. Moreover, as indicated, there is good reason for thinking that 
their advantage will be improved still further with time in these particular 


items alone. 
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There are, however, other cost reductions resulting from these technical 
changes which are of equal importance but which unfortunately are less easily 
subject to analysis and measurement. 

The carton is an excellent insulator. Consequently, lemons which nor- 
mally are taken out of storage at a temperature ideal for shipping need less 
ice with the carton than with the ventilated wooden box. A purely tentative 
estimate may be made that 8 cents a standard box will be the average overall 
reduction in cost. 

The wooden box was easily damaged in transit and a continual series of 
damage claims were made against the railroads. On the other hand, the carton 
is almost never damaged and even if broken, no fruit is hurt. The reduction 
in cost for railroads is estimated at 2.6 cents a box. 

Because the standard box was larger than the trade wanted, a very common 
practice for jobbers was to saw it in two, The resulting package was unsight- 
ly and difficult to handle, but retailers were saved some expense in decay 
and shrinkage and so often preferred it over the whole box. Nothing like 
this sawing is required for the new package. The extent of the old practice, 
while very large, is not known nor are its costs. It is difficult to visua- 
lize the cost for such boxes as were actually cut, however, as less than 25 
cents per standard box. 

In the retail store there appears to have been a cost reduction compar- 
able to that in the packing house though not so easily defined and examined. 
The new package not only is easier to handle, but requires less handling. 
Once emptied, it has a valtie at the sales counter for carrying out groceries. 
Most important, no unwrapping is required. Hypothetical time and wage cal- 
culations indicate a reduction in cost of from 20 to over 0 cents per stan- 
dard box. The translation of such figures into reduction in actual labor 
load cost is, of course, difficult for retail store management and time will 
be required for its impact in an accounting sense to be felt. In the highly 
dynamic and competitive situation in which modern retailing finds itself, 
this particular opportunity is only one of many and the only practical view- 
point for the investigator is to take at face value the reduction in time and 
effort requirement on the part of produce clerks. 

Perhaps of most importance is the effect on quality of lemons as offered 
consumers. Industry tradition was that lemons would not keep in such a con- 


tainer. Experience, however, appears to have demonstrated that the new 
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container offers significant improvements over the old. There is less decay 
and less shrinkage and the fruit has a more attractive appearance. This im- 
provement could well lead to larger sales, particularly since the smaller 
package widens the distribution among small stores and the greater immediate 
net margin of profits in stores would encourage them to press lemon sales, 

Any attempt to define with exactness these developments is utterly impractical 
but they certainly are tendencies. Of greatest interest, perhaps, will be 

the strength of competition to force retailers to disperse their cost reduc- 
tions between consumers and producers. 

The normal reaction of growers and marketing agencies to important cost 
reductions in terms of increased production is complicated by the fact that 
cultural factors make any expansion of acreage or increase in yield a very 
long time matter and by the fact that the diversion back to fresh shipments 
of the percentage of fruit now going into products is one requiring industry 
decision. Any such diversion back to fresh sales of the percentage now going 
to products must overcome the new higher returns being received for the new 
juice products. Some diversion back can easily be argued for, but any great 
increase in fresh offerings is certainly going to increase the consumers! 
share of the advantage gained from these cost reductions. What new balance 
between the two outlets would maximize returns to growers and thus maximize 
any increase in production is unknown. 

It is obvious that every effort should be made to exploit to the fullest 
the cost reductions made possible by these technical developments. No eco- 
nomic problem exists there, it is only a matter of organization and work. 
Fortunately the majority of agencies are pressing the opportunity to the ut- 
most. 

There is a problem, however, in the division of production between the 
fresh and the products markets. The division made will have a decisive effect 
on the question of who will benefit from these cost reductions. In making 
this decision, the lemon merchandising organizations are faced with most dif- 
ficult questions. : 

Producers and virtually all factors in the channels of trade have already 
benefited materially. The consumer gains advantage more slowly, however. His 
position has been immediately improved in terms of quality and distribution 
and inevitably with time will improve in terms of price, but only as increased 


Supplies are made available. 
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